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DESCRIPTION 

l,M0B " W * i » *« «« « CCK ANTAGONISTS 
TECHNICAL FIELD 

™. >..,.„,„.,,.. dcrjva , ives 

medicament. as a 



10 BACKGROUND ART 

Some benzodiazepine derivative, have been fc 
tor example. in European Paten, Ann. -"".bed, 
and l„, A PP"cat,on Publication No. 349949 

'nternat.ona, P u b,ica,i 0n No . VVO 9fi/0 4254. 

15 DISCLOSURE OF INVENTION 

This invention relates in 

— *> a « 

< ^ A/B) antagonists and therefore useful as , he 

preventive , • '"crapeu t.cal and/or 

hyperactivity („.„., irrila5Ie „ mMt » e 

ma > e *c.), pancreatitis, etc. 



] 
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and also useful as analgesics. 

The benzodiazepine derives of Ihis invention ^ 
represented by the following formula (I) : 




Wherein 
R' is 

(1) lower alkyl; 

(2) hydroxy(lower)alkyl; 

(3) protected hydroxy(lo wer)alkyl; 

(4) he, cr ocyc,ic(lowe r) al k y, which may have ^ ^ ^ 
suitable substii ucnt(s); 

(*) .rrl(l.«r).| tj ,, „ hi ch may bave „„e, )fm „ tcsuiub|e 
substituent(s); 

(6) carboxy(lowcr)alkyl; 

(7) protected carboxy(lower)a]ky|; or 

(8) O 
II 

-A- C- R s 
[wherein 

A is lower alkylene and 
R 5 is 

(a) lower alkyl, 



10 



15 



20 



25 



WO 98/15535 

PCT/JP97/034S3 

(b) Cj-Cj cycloalkyl, 

( c ) adamantyl. 

(d) ar y J wh ''ch may have one or mn 

one or more suitable 

substituenl(s), 

w -hie may have onc or iwo suiub|e 

substituenl(s), 
(0nzabicyclof3.2.2jnonyl ( or 

(S)SatUra ---~y cIicgroupcontaining 

R2 . s °' m ° rC SU,,ab,e su ^'i t uen. (s)]) 

(1) lower alkyl, 

( 2 ) C,-C s cycloalkyl, 

(3) ] ° Wer a,k ^y(lower)alkyl ! 

(4) C, ' C » C ' vc ' ( » a 'ky](l 0wer)a]kyi 

(5> N ' N -«"0owcr>., kyUrall|o(lo ^ e0B|kyi 
(6) ,OWCr a,k y , P'P«razin y ,(,„ Wer)aIky|i 
(?) '° Wer a,k y"«io(Iowe r )alkyI, 

(8) h ydroxy(lowcr)alkyl, 

(9) PrUlCC,,id Mroxy(]ower)aIkyl, 
(1 °)-^-y C ,o(3. 2 . 2jnonyJ(Jovver)a]kyi> 

ni)ary| which may have one or mo 

nt ° r m °re suitable 

substituent(s), 
U2)cyano, 
d3) lower alkanoyl, 
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Of>carboxy(Jovv er) al k eny], or 

C»> P-teced carboxy(Jowcr)alkenyl f 



is 

0ne 0r m «re suitable 



Rl " ind0, >" 0r -NH-R' [wherein R« 

(1) aryl which may have 
substiiuent(s), 

(2) pyridy] which may have one or mn 

1 one or more suitable 

substit uent(s)) or 

(3) C,-C„ cycloaJkyJ], and 
R 4 is 

(1) hydrogen, 

(2) lower alkyl, 

(3) halogen, or 

(4) di(lower)alkylamino, 

With Proviso that when R< u h vH 

k is hydrogen then p 2 • , 

or c r s lower alk y' 

C '' C « c y c 'oaJkyj(lower)alky|^ 



or 



a PharmaCeU tjCal) > -"P'able sal, .hereof. 



According to the prescn( 

derivatives (,) can bc ^"^dta.epine 

C)«n be prepared by the processes which are i., 

'» snowing scheme ,liUS * ra,ed 
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Process 1 



Ri- 




or «s reactive derivative 

at the ammo grnup or a salt 

thereof 



o 

II 

HO — C — R3 
any 

or its reactive derivative 
or a sail thereof 



R» 




R2 

© 

or a salt thereof 
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Process 2 



H 




or a salt thereof ° F * 258,1 ***** 




or a salt thereof 
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Process 3 




(VI) 

or its reucuve denvuuve 

m thC car W mxip or a salt 
thereof 



HN 




(VII) 

or its reactive derivative 
at the nruno group or a salt 
thereof 




or a salt thereof 
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Process 4 



R 4 — '- 



\ o 

NH-C- R 3 



I 



I 



(VT) 

° r ^ derive 
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-f- 



R 8 

(VffT) 

° r itS rea «ivc derive 
thereof 



R 4 - 



Ob) 

° r a saJt thereof 

herein R 1 , R' R , R4 ^ 

> K , and A are ev fc 

O is sa, " eftnCd ab -e, 

is saturated het cr „ m 

^'"omonocyclic group 

containing at Jeic, „ 

R ; is hydro<-T L . n 

' ,u ^n, lower alUi 

1,k - V, > h >' d ^xy (Jowcr)a(kvJ 
a ^(iower)a, kyi 0r pyri(Jy] 
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The Martin., com 

° impounds (ij) , rv . 



'S Processes. 



be P^pared by 



Pro 



c css A 



R<- 




-f- 



(V) 

° r a thenar 




WO 98/15535 



Process B 



PCT/JP97/03483 



R* — L 



A-oooh 



R2 

(XT) 

or its reactive derive 
at the 



thereof 



(VU) 

° r iLS rea «^ derivative 



CaiW 8^ or a soJt at the nrtno 



group or a sail 



R 4 - 



thereof 
O 

A-c 



R2 

CXa) 

°r a salt thereof 
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Process C 
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R 4 - 




reactian of 



Protective 



group 



R 1 



O 



R4— I 



R2 

01) 

or a .saJt thereof 
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Process D 




GOD 
cr a salt thereof 



Elimination reaction cf 

the carboxy protective group 




0 

II 

NH- OK* 
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Pro 



cess E 



R-» — L i 




II 



O 



R2 



QdH) 
31 the af ^no 
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thereof 



o 



HO— C-R3 
00) 



or a saJt or a salt thereof 




(IV) 

or a salt thereof 



and A arc e 



abo VC, 
R 9 



ach as defined 



15 Pieced amino, and 
is Protected earboxy. 
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W "> "*a rd ,o u. ob jec , compound 
° mP0 " nd ( " .".p Ibe forrau|a ; *" 

11 

R1 . "id 8r00I> can - 

^jl^ re P res «ntcd by ihc following scheme. 
B ""> of Ibe above ,a„ tora , ri = ,„ ^ 

formula ( A) . """""""""le group ot 

Further, ,„ ca . 

' ht CD *» Ibe group of 



K 
N 



// 

N K 



" group can a]sQ ex . st 

ta —-c equnibn - um can b£ UUt ° meriC *»» and such 

m Can be rc Presented by the f ft ii • 



K 
N 

w // nrT 

K — N " / 

(C) 

CD) 
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B ° th °t 'he above taut0m . 

(C) . broncc ~- f .» e6roupof 



BEST MODE FOR CARRyvv 
« ■ " K KY/.\C OUT THC ... 

eo -'- - <0 .r. „...„„„„„ ; ■ •"•»"»'»». or ,„. objec , 

a, ^Jii meiai salt f, U me «al 

• Sa "' ctc ), an am ( S - ca,c ''um 51 i. 

6 --~ ,fc -. — , ,,.„;• — ..... 



" ' hc above and , 

s P Cc "ic at io„ sui( , . 9 m dcsc n P (io ns of (h 

' SUItab,c examp| cs anri ,, hG P r ««m 

defi «"'«ion, which , h »' ,u ^rati 0 „ s of 

"""-I! <hc presen , »f the vari 0us 

,herc of arc evm ,nvt '»io n incJ 

Th XP,1, " ed follow. 
Iftc ,erf n "lower" /s • 
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S.I..M. alkyr may inc|ude mcihy) e[hy| ^ 

-P-Pyl, .„„, isobulyl , sec . buly , ,. buty] 3 . me , hy|bniy| pcn|y] 
t-pentyl, hcxyl and the like. 

S"».b.. "hydroxy pr01ective group „ in .. proiccicd 
5 byd r „x y(1 ow< r)alkyl „ may inc|ud£ acyi ^^^^ ^ 

group and acyl gr „ up containing a „ aroma , ic ^ ^ 

And, .«l..hl. example, „f ,„. said acy , may be ^ 
(••«.. lormyl. acetyl, propionyl, bu.yryl, isobutyryl, vale.yl 
■»«l«r,.. oxalvl, ,„,„,„, pivaloyl , .,„.,. , 4w , f alto „ carbonvl 
ro (e.g., methoxycnrbonyl, ethoxyenroon,!, propoxyc.rbonyl, 
"opropoxycnrbonyl, bn,„xyc a rbo„y,, ,er,- bu ,„x yca ,b„„ y , 
per,„loxycn,b„„ yl , .„„„,..*„„„, «,..,. , owcr altancs „ lfony , 
(■■!•. —yl. e,h a „csu, t „„ yl , P co P nne S u,,„„ yl , isopr „ pancsu|fony , 
buu„esu, f o„ y |, .„„„„,,„„„ ( , g ^ 

15 •"•>! (e.g., b , nzoyl . ,„,„„,,. , yloy , naphihoyi fhiM ^ 

md a „carbo„ y l, cl c.,; ar<,„„c r)alka „ oyl (e . g ., pbeny , ace|y| 
Pben,l P r„ p i„ nyl , elc . ); ar<lowcr) a | k „xyc a rb„„ yl ( e . g .. 
be« y ,„ xyc „ bonyJi ph e„e,h y lox,c a rbo„ y l, etc.,, anl.be like . 
Sui, a b,c -heterocyclic group- may S!Hural£d of 

» — ed, m „„ oayclic „, po|ycyc| , helerouycik smup containjn8 

a. I.... one heuro-atoto sucb as an „ xygen ^ ^ ^ 

">« 1*.. And c S p.c ia n y pr eferablc be ,„„ yclic group may ^ 
Heterocyclic group such as 

»...«..«d 3 to n-ntemhered h.,c,„ m o„„cyc,ic g,„u P conlaini „„ 
- ' "> « n,„„ g cn .,.„<„. for cxamp|e , pyrro , y , pyrro|ioy| _ 
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P.vrazolyl, pyridyl and its N-oxide, pyperidyl, pyrimidinyl, pyrazinyl, 
dihydropyridazinyl, te.rahydropyridazinyl, triazolyl (e.g., lH-1.2,4- 
•riazo.yl, IH-l.Z.S-iri.zolyl. 2H-l,2 t 3-lri„oly]. etc.), tetrazolyl 
(«.g.. IH-letrazolyl, 2H-.etrazo.yl, etc.), dihydro , riazinyl (e.g., 4,5- 
5 dihydro-1.2.4-triazinyl, 2,5-dihydro-l,2,4-,ria 2 i„yl, etc.), etc., ; 

saturated 3 to 8-membered heieromonocyclic group containing 1 
to 4 nitrogen atom(s), for example, pyrrolidinyl, imidazolidinyl, 
piperidino, piperazinyl, azac vclohepty], azacyclooclyl, etc., ; 
unsaturated condensed heterocyclic group containing 1 , 0 5 
10 nitrogen aio m(s)) for example, indolyl, isoindolyl, indolinyl, 
isoindolinyl, indolizynyl, benzimidazoly 1, quinolyl, isoquinolyl, 
indazolyl, benzotriazolyl, tctrazolopyridyl, letrazolopyridazinyl 
(e.g.,te,razolo f l,5-b] Pyr idazin y l, etc.,), dihydrotriazolopyridazinyl, 



etc.,; 

15 



unsaturated 3 to 8-membered he, eromonocyclic group containing 
1 to 2 oxygen a,om( s) and 1 to 3 nitrogen atom(s), tor example, 
oxazolyl, isoxazolyl, dihydroisoxazolyl, oxadiazolyl (e.g., ,, 2 , 4 . 
oxadiazolyl, 1 . 3 .4 -o xad tazo ly 1, 2,5-oxadiazolyl, etc.,), etc., ; 
saturated 3 to 8-membered heieromonocyclic group containing 1 to 2 
'0 oxygen atom(s) and 1 to 3 nitrogen a«om ( s), for example, 
morpholinyl, etc., ; 

unsa.uraled condensed heterocyclic g ,„ up comaining 1 ,„ 2 
o«y S e„ ,„„ , , 0 3 „ ilroecn a , om(s) (<(r exampk 

henzoxazolyl, benzoxadiazolyl, etc., ; 

unsaturated 3 to 8-membered heieromonocyclic group containing 



J 7 
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V 0 2 su,fu ' ""-<•> a » d 1 » -««.. forc 

<htazol y |, l. 2 . IW .„ Iy , |M h exa mpJe l 1,3. 

'«.d..», r ,. I34| , " ' h,ad,aM '- W (•■»•• 1.2,4- 

'hiadiaz„l yI) , eu , .,. ' 1 - 2 ' 5 -"»<"iiazol yl , ,,,,3. 

5 —a , ,„ 8 . mcmberc dhaler 

•Mwlldl.,.,. „ c . f . "" r ° eCn aU> "" s )- .„,.„„, 

3,„ 8 . membercdhe , 

■■"«««-. to, .„ Bpl . „ e . " C8 " ,PM "*» ! 

10 '* ' 

""""'■•«* 3 ,„ 8 . mcmbcred 

"■'•'■'"« • "If-r ..... for S ro up 

f CXdm P'e, IhienyJ, etc • 

unsaturated condensed ».,.,.,.„„«„„, " 

and I to 3 „„ roge „ a ,„ m( 
n iaz „, yl , bcn20|hlailia a d ' ' " 

5 _ y ' Clc -' and 'he like. 

Sui.abie «<ary,» may incJudc 

suitable "proiected carboxv" m 
and lhc llk , 

Su ^bleexamp, eo(thccs( 
— — a s , WraltWcs : — — o» y 

„ ne „ hlbI< su 2 • > vkkk "*"■""•«••' 

(S) ' for sample, lower 
a,ka «oyJoxy ( ) OWer)alk , cs 

fC g - acc,0 *ymcthy] ester 

P^P'onyloxvme.hyl ester k 

' " CMLr ' but ^°*ymethyl ester, valervl 
C-r. P.valoy.oxyme.by, estcr he 

y Ur ' hexano y'oxyr„e,hyl ester, 
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' ' ? lower 

y , 77"—°- 

'-»..».«b.. rtelr . lllrl M ■ ; n,e,h ~»»wo» ycihy , 

«y"h y l cii„, elc SO ' ,rc 'P°*yc a rbo„ y |. 

'* ■'M.»i. (lowc ' r) . lty| 

)n.=<hyl lfli „ b0 ,. (or 
^- \ ^ or or 3- or <i 

6 -)-«'M.*»»„ yI es , er , ""•■«»-., 

3 -'— „ Propy | es ,;;;; 7;—^-, 

' 5 —r a , ky , 2 .„„. ] 3 • "'^^ 

me " 1 >''-2- 0xo 1 , ... ^'Klosveoalky/ ester r c c 

dj °-'-4- y])methyJesi - ^-e«l.yl-2.o.o., f3 . 

Lr - (^-propyl-2-oxo., , 

1,3 - d,ox °J-4-yJ)cthvi 



or 

or 



ester. 
19 
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7" a ' k " yl <«■«• ««.)= alkvny , 

may hav " ■' - ■■<"'• ■»*........«., 5U C„ as nono(or 4I 

»n,„ bc „, y , „,„, phe „ £ , £s ' 

. . , yi Citer - oenzhydrvl esler 

r:T," 3 ' 5 " di ' ,Cr '' bu ' y,be " 2y ' «» ■••« — mav 

< . ....... b-.u-.c, ( .. g . phe „ y , .„.,„. ' 

mes,,y — 

Suitable "lower allr V i,.„ « 
«.•..« ««b.. .,..,„. such as m£ihy]ene ^ 

7' Me " e - P....-.U,,,.... hexamehylc ; e orihc 

— -CC. e , cl .. lk , r may int , ude 

y£,o 7'' ^™ — ~ Ply , anJ cy ;i;., y , 

SU " al " C "»"•«•«" ".«..r. m „ nocycIic „„„„ 

_ » — „_ 0 „ ocycll , 

10 4 ""rogen atom(s) for enmni 

P V ' P ' PCra2 '" > "- »»»««oi.p.y.. „«,.■„.«,„. 

«..r...d 3 ,„ ,. ambtlei he , efomono 

> 2 oxygen and , ,„ 3 

° 3 "" r ° S '" '""»(». for „ ample 
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morpholinyl. etc.,; 

saturated 3 to 8-membered het eromonocycJic group containing 
1 lo 2 sulfur atom(s) and 1 to 3 nitrogen atones), for example, 
thiazolidinyl, etc., and the like. 
S Suitable "lower alkoxy" may include methoxy, ethoxy, 

propoxy, isopropoxy, butoxy, t-butoxy, pentyloxy, t-penlyloxy, 
hexyloxy, and the like. 

Suitable "substituenf in the terms "heterocyclic(lo w er ) a lkyl 
which may have one or more suitable substituent(s)", 
10 "aryl(lowcr)alkyl which may have one or more suitable 
subs.i,uent(s)", "aryl which may have one or more suitable 
substituent(s)", "amino which may have one or more suitable 
substi.uent(s)", "saturated heteromonocyclic group containing a. 
leas, one nitrogen atom, which may have one or more suitable 
15 substituen.(s)", and "pyridyj which may have one or more suitable 
sub S tituent(s)" may include lower alkyl (which is exemplified above), 
acyl (which is exemplified above), hydroxy, lower alkoxy (which is 
exemplified above), earboxy(lower)alkoxy, protected 

earboxy(lower)alkoxy, n j t ro, amino, diacylamino, 

20 hydroxy(lower)alkyl, aryl(lower)alkyl, carbamoyl, oxo-, aryl (which is 
exemplified above), mono or di substituted carbamoyl (which is 
exemplified above), heterocyclic group (which is exemplified below), 
heterocyclic carbonyl(lower)alkyl, halogen (e.g., chlorine, bromine, 
fluorine and iodine), lower alkylthio (e.g., methylthio, ethyhhio. 
25 propyhhio, butyl. hio, pen.ylthio, etc.), carboxy, protected carboxy 
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(which is exemplified above), triphenyl(lower)alkyItetrazolyl ) 
hydroxyimino(lower)alkyi (e.g., hydroxyiminonelhyl, 

hydroxyiminoethyl, etc.), sulfo(lower)alkyl (e.g., sulfome.hyl, 
sulfoethvl. etc.), tetrazolyl(lower)alkyl, di(lower)alkyla m ino (e.g., 
N.N-dimethylamino, etc.), and the like. 

Suitable examples of the said mono or di substituted 
carbamoyl may be mono or di(lo wer)alkylcarbamoyl (e.g., 
methylcarbamoyl, dimet hylcarbamoyl, ethylcarbamoyl, 
diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, propylcarbamoyl, 
dipropylcarbamoyl, isopropylcarbamoyl, butylcarbamoyl, 
pentylcarbamoyl, hexylcarbamoyl, etc.), heterocyclic carbamoyl (e.g., 
letrazolylcarbamoyl, etc.,), mono or 

di(carboxy)(lower)alkylcarbamoyl (e.g., carboxyme.hylcarbamoyl, 1- 
carboxyeihylcarbamoyl, 2-carboxyethy Icarbamoyl, 1,3- 
dicarboxypropylcarbamoyl.etc.,), mono or di (lower 
alkoxycarbonyl)(lower)alkylcarbamoyl (e.g., 

l,3-die,hoxycarbonylpro P ylcarbamoyl,etc.), mono or di (protected 
carboxy)(lower)alkylcarbamoyl (wherein "protected carboxy" is 
exemplified above), mono or di { (lo wer)alkyl } amino(lower)- 
alkylcarbamoyl (e.g., 2-dime.hylaminoc. hylcarbamoyl, etc.), and the 



like. 



Suitable "lower alkanoyl" may include formyl, acetyl, 
propionyl, butyryl, isobutyryl, valeryl, isovaleryl, pivaloy] and the 
like. 

Suitable "lower alkenyl" may include vinyl, propeny], butenyl, 
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PCn,eny '' hex ^yi and Ihe Jike . 

SU,,ab,C " ami "° P^cnve group „ « 

The Preferred embodiment, of the ob' 
follows. JeCtCOm P° u nd(I )areas 

R* is 

0) lower alky]; 

(2) hydroxy(l 0wcr)aJkyJ . 

(3) ac >' ,ox y('ower)aUcy|; 

(4> 7—'"-^,, whM may havc 

— n, (s) sel£cled from »«»r. 
alkyl and acyl . """" M "»'» S Tl,,,, 

<«> ««*.v(l.«,)., krl . raur,: *<•"<*>; 

( 8 ) o 

II 

- A-C-R 5 
(wherein 

A iS ,0wer a'Jcylene and 
R s is 

(a) lower alkyl, 

( h ) C.-C, cycloalkyj, 

( c ) adamaniyj, 

W »<y> which may havc 0nc or 

°' ™ore subs,i IUe „, (sJ 
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-lec.ed from the group consisting of lower a. kyJ , 
hydroxy, ,ower alkoxy, carbox y (, 0 wer)alkox y , 
Protected carboxy(,ower)a, k oxy, nitro, amino and 
diacylamino, 

(e) amino which may have one or two substi, U ent(s) 
Elected from the group consisting of lower a,k y , 
hydroxy(,ower)a, kyl) ar y ,(low cr )a. ky l and Pyridyl , 
(0 azabic y clof3.2.2]non y l, or 

(«) "turated heteromonocvc.ic group containing at 

•east one nitrogen atom, which may have one or 
rnoresub S ti,uen,( s ) se ,ected from the group 
insisting of carbamoyl, acyl, hydroxy, 
oxo, ary), aryJ(lo wer)al ky l, lower allcyj, 

hydrox y( .ower)a, ky ,, di(.ower).lkylc.rb. n0 yI f 
heterocj'clic group, and 

heteroc y cliccarbonyl(lower)alkyl], 

R : is 

O) lower a] ky ], 

(2) C,-C, c y cloal ky |, 

(3) lower al k ox y (Jower)alk y l J 

(4) C,-C, e y cloal ky l(]ower)al ky l ) 

(5) N '.N-di(lower)al ky l a mino(lower)al ky ], 

(6) lower alkylpiperazinyl(lower)alkyI, 

(7) lower aIkyIthio(Jowcr)alkyl, 

(8) hydrox y (lower)alk y l, 
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(9) ac - v, °*>'(lower)alkyJ, 

(10) aZabiCyC '°f 3 - 2 ^non y , (]ower)aJkvJ 

<"J aryj which may have on, „ 

y one or more haIogen( s ) 

cyano, 1 ' ' 

C3j lower alkanoyj, 

04) Carbo *y('°wer)a,kenyI, or 
"^s.er.ned carbo xy(iower)aIkenyI 

R'isi„ doIyJ or-NH-R Mwherein R4 . s 

(1) ; ry,whichmayh --- oresubstituent(s) 

i ~r xy ' ,o --'-— xy(Jowcr)alk ; 

ha, ° aCn ' " rb ->'. Pro..c,. d carooxy tetr , 
lr '> h ^'('owe r )a, kyl[etra2oJyI) — o|yI> 

hydr0 ^ i «oOower ) a Ik y 1(Su(fo(]ower)a 

t cira Z oJy|(lower)aikvJ anH hv, 
f2 , ( ' " ^ dl ^r)a,kyla mi no, 

(2) PynJ >'' w "icl> may have one or m , 
<*> C,C, ey cJoaJkylJ , 

R 4 is 

O) hydrogen, 

(2) lower alkyl, 

( 3 ) halogen or 

(4) d ^ ,0w ")alky| amin0) 
wi 'h proviso ,ha, when R 4 is hvd 

- C,- Ca cycloaJkyl (]ower);iJkyI 
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or a pharmaceutical^ accepiable salt thereof. 

The more preferred embodiments of the object compound ( I ) 

are as follows: 

R' is 

(1) lower alkyl; 

(2) hydroxy(lower)alkyl; 

(3) lower alkanoyloxy(lo wer)alkyl; 

(4) he,erocyclic(Jower)alkyl which may have one or more 
substituen«( s) selected from the group consisting of ,ower 
alkyl and lower alkanoyl; 

(5) aryl(lower)alkyl which may have one or more lower 
alkanoyl(s); 

(6) carboxy(lower)alkyl; 

(7) lower alkoxycarbony](!ower)aJkyl; or 

(8) O 

II 

- A-C-R 5 
[wherein 

A is lower alkylcnc and 
R 5 is 

(a) lower alkyK 

( b ) C,-C 3 cycloalkyl, 

(c) adamantyl, 
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(d) aryl which may have one or more subs.i tU ent(s) 
selected from .he group consisting of lower alkyl, 
hydroxy, lower alkoxy, carboxy(lo wer)alkox y) 
lower alkoxycarbonyl(lower)alkoxy ( „ itro> amino 
and di(lower alkanoyl)amino, 
(e) amino which may have one or two substitucn.(s) 
selected from the group consisting of 
lower alkyl, hydroxy(lower)alkyl, 
phenyi(lower)alkyl and pyridyl, 
(f) azabicyclo[3.2.2]nonyl, or 

^saturated heieromonocyclic group containing at 

leas, one nitrogen atom, which may have one or more 
««b.lituent<,) se.ected from the group consisting of 
carbamoyl, lower alkanoyl, hydroxy, OXO , phenyl, 
phenyl(lower)alkyl, lower alkyl, 
hydroxy(lower)alkyl. ui(lowcr)alkyicarbamoy|, 
piperidyl, pyridyl, pyrimidinyl and 

pyrroIidinyicarbonyl(lower)alkyl, 
R 2 is 

(1) lower alkyl, 

(2) C.-C, cycloalkyj, 

(3) lower alkoxy(lower)alkyl, 

(4) C,-C 3 cycloalkyI(lowcr)alkyl, 

(5) N .N-di(lowcr)alkyIamino(lowcr)alkyl, 

(6) lower alkylpiperazinyUlowerJalkyl, 
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(«) i.«r »'ky,p, >craziny , (Jowcr)aiky| 

(7) ,<mer • ll ""»(l»..,) llt>l , 

(8) b >''i'oxy(lc,», er)a)ky| 

(9) '° wcr a,ka "°^-y(io», er)a , ky , 

(»).,.... more 

03)lower alk a „ oy i 

'»•■' ^o r . N „. R . (whercjnR>is 
»>"J" which ma) , have 

k ° Xy ' W " a Iky l thio . 

IT y(,ower)a,kyl - ,ower — 

carb — ine d carboxy> te(razojvi ' 

Ir 'P^n y , (Iowcr)a]kyitc(ra2oj ^ 
h >drox yimino(Iowe 

a, M(s), or 

( 3 ) C,-C 8 cycloalkylj, 
R 4 is 

0) h y drog en 
(2) lower alkyj, 
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(4) di(lower)aIkylami n o. 

w »h proviso thai when R< • l 

wfl en R ls hydrogen, then R- ; , 
alk yl or C P , , . R j s ] OWer 

0f 3 P ^~^y -CpUo,. sah ther£of 

And,hem0r£ «-b-i».„, iofthe ob( . 

are as follows: JCCt co "ipound 

^herein R l j s 

(1) methyl, 

(2) hydroxyethyj, 

( 3 ) acetoxyethyl, 

<«> Pyn^a,^, l. W „ oljJ „ t4y| 
'"™»n S , f „ t „, f|lni|i[t|fi 

< s > *«y« may have onc ormorc 

«*•'"....<„ from , hc group 

consisting of acetyl, 
(6) carboxymethy], 
(7) cthoxycarbonyi melhvJ 0r 
»-bu.oxycarbony| methyJi Gr 
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10 



15 



20 



25 



(8) O 
II 

-A - C- R 5 

[wherein 

A is methylene, and 
R 5 is 

(a) methyl, ethyl or t-butyl, 
(b) cyclopropy,, cyclopentyl, cyc.ohexyl, 

cycloheptyl or cyclooctyl, 
(«) adamantyl, 

(d) pheny] which may have one or more 
S "bsti,uent( s ) selected from the group 
insisting of methyl, hydroxy, methoxy, 
carboxyme.hoxy, Choxycarbonylmethoxy, 
nitro, amino and diaeeiy| am i no , 

(e) amino which may have one or two 
S ubs.i,uen,(s) selected from the group 
consisting of methyl, ethyl, . -butyl, 
•sopropyl, hydroxyethyl, 

^butyl, l-methyl-l- phenyIethyI and 
pyridyl, 

(0 azabicyclof3.2.2]nonyl, or 
(g) pyrrolidine P i peri d y l, azacyciohepty,, 
azacyclooc.yl, piperazinyl or 
morpholinyl, each of which may have 
one or more substituent(s) selected 
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from the group consisting of carbamoyl, 
acetyl, hydroxy, oxo, phenyl, benzyl, 
methyl, hy dro xymct hy 1, hydroxyet hy I, 
diethylcarbamoyl, piperidyl, 
pyridyl, pyrimidinyl and 
pyrrolidinylcarbonylmethyl], 

R 2 is 

(1) methyl, ethyl, isopropyl, isobutyl, butyl or 
isopentyi, 

(2) cyclopropyl or cyclohcxyl, 

(3) methoxymethyl, 

(4) cyclohexyJmethyl, 

(5) N.N-dimcthylaminomethyl, 

(6) methylpipcrazinylmcthyl, 

(7) methylthiomethyl, 
(K) hydroxymethyl, 

(9) acctoxymethyl, 

(10) (3-a Z abicyclo[3.2.2Jnon.3-yl)methyl, 

<■»> Phenyl which may have one or more fluorine(s), 
(i2> cyano, 

(13) formyl, 

(14) carboxyvinyl, or 

(15) cthoxycarbonylvinyl, 

1 is indolyl or -NH-R 6 [wherein R A is 
(1) phenyl which may have one or more 



31 



W 0 9S/l SS3s 



PCT/JP97/0J4S3 



N ' N -"inie[hyl amtao 

me, M(s), or 

( 3 ) cyclohexylj, 
R 4 is 

i 1 ) hydrogen, 

( 2 ) methyl, ethvl « • 

( 3 ) chlorine, 0r . 

(4) N '^".meth y , am i no , 

with proviso that when R 4 , s hydrogen , h B , 

iso peniy] 
-r c,c,o h cx.v, melhyl , ' 

" Ca ">'-cep (a5le Sa]llhereof 

-^:i;::;"' eprcf ---»-»-.-.,„ bM , eompound 
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^ lower aJky] , ,ClCyC,0a ^ 
R>is C,. C| cycl 0a j kyJ> 

R4iS ,OWCr a '*yJpheny, and 
A is lowe ' aJkyjene, 

And 'he mosi preferred , 

P re ^rred embodiments of ,h , 
are asfo„ OWS; 5 °f the object compound 



or 




H 0 



ib " H 



Whc -i" R 2 is lower alky, 0r c . c 

K 'S lower alky], ' 
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R 5 is C,-C a cycloalky], 

R6, ' S lower ^y'phcnyl and 
A is low " alkylene, 

° r a Pharmaceutical^ acci , nlokl 
5 y dCte P«abJ C sail thereof. 

10 Process 1; 

The com pouild (I) or a mJi , heri!o 

SUi ' ab,C "•«"• a, lhe . . 

20 »-P.-.d such as Nw compound (II) wilh a 

me compound (11) will, u 
«"»•««« and lhe , ike . Pl>os P „„ rus , rich|or . dc ^ 

S "'" 1 '™*">.li«.(, llM .„ , 

y ,ae ' an activated amide ,„ 

ae ' a n activated 
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C,d> hal °g^a,cd phosphoric acid etc . Hi , t , u 
. If >' dlaJk y , Phosphorous acid 

pentano.c acid, isopen.anoic acid 2-e.hv.h , ■ 
10 acid etc) o e '^ ,bu 'y— ,d, lr , hloroacelic 

c >«. etc.) or aromatic carboxylic acid ( e „ k 

y acid (e.g., benzoic acid etc \- * 

subs cd imidaz -' — , ria2Cle or lelr . Mi • 4 - 

activaied est . "azole, a „ 

esier (e.g.. cyanomelhyl esler 

d.mchyliminomchyi [(CH.) N--CH1 

„.„ h ' 1 vi ">" Pr„ pargyl 

Phe " yl — ' 2.«. d ... lropfc .. yl sl 

' or " phe "-" — — ...... m „y, Phc ; vl ; ; 

d h " "'" " "+>«"> ~ (..... N N 

— o^ nzo „, 2ole , N . hydroxyrhialimj £ - 
hydrox,-6. chloro . IH . b 

R.. N - C 0 • ' "°°>*»" -f .l.= f<„ mula: 

<'" — «' - » -.«..«„ above) , a „ d , he ljke 

^ the compound (III) t0 be used 
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Soluble ..„. of ,„. c „ mp „„ nds ,„„ (IH) ^ ^^^^ 
10 .he ones as exemplified tor .he compound (I). 

The reacion is usua , ly carried „, ,„ . convci „ iona| 
-eh as „.,„, ace.onc. dio.ane, .,.,„„»„,«, Cllloroform 
* ehloride. c, hylene chloride , , elrahydrof „ an ^ n m 

dimchyHormamide, pyridi „ e „ r any Qiher so|venis ^ ^ 

adverse,, nffec, ,h« „..„„„. Thesc convcnlio „ a , may 
also be used in a mixiure wi.h waler. 

When ,„. c „ mpollnd (IH) „ , Mi fm ac . d ^ ^ ^ 
'0 lo, m i„ , he reaclj0 „ , he rcac , ion . s preferabiy £arrjcj ^ ^ 

presence of a conventional condensing age „, such as N N .. 
dic y clohc»ylcarbodiimide ; N-cyclohcxyl-N'- 
morpholi„oe,h y lcarbodiimidc : N-cyclohexyl-N-.( 4 . 

die.hylaminocyciohexyDcarhodiimid.^.N.die.h.lcarohodiimidc, 
15 N.N'-diisopropylcarbodiimide: N-e.h y l-N'.(3- 

"'n,e,h y lami„„ p ,„ pyl)t . arbodiimjde; N , N .. carl)onylbis . (2 , 
-M i mida Z o 1 .); N , N , carbonyldiimjda2ok , pcmamc , hylcnctcicnc 
N-cyclohexylimine; <iipbenylke,e„e-N-cyclohexvlimine; 
e.hoxy.ce.ylenc; 1-alkoxy-l-chloroe.hylene; „i a , ky , ph(lsphj , c; c , h>| 
0 Polyphospha.e; isopropy, p„,y phosphale; „„„„,,„„, oxvch| „ rjdc 
(Phos Ph „,y, chloride); phosphorus ,„«»,.„„.; .hiony, chloride; 
oxalyl chloride; 1 r iphenyl phosphi ne ; 2-e.hyI.7- 

hydroxybe„,, M xazol,„m S a„; 2 .c lh y,- S . (m . sullopheny , )isoxazo|ium 
hydrox.de io.ra.molccular sa„; I-(P-ch, 0 r„be„,e„c S „,,„„y 1(lxy) . 6 . 
eh,„ro. 1H .bc„ 2 o,ria 2 o,e; so-called Vilsmeier rcagco, prepared by , he 
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of N.N-diracihylformamidc wuh Ihio , 

phosph °— ~. or lhs ,ony — . 

The reacrion mav also h. 

y also " e "Tied oul i„ lhe „ 
•»«««nic or „ r „, nic base such P'«c„c. of an 

5 "<(l.-.„., ky ,.. I ... pyn . djnc ** M a,ka " 

di( -">-w-,v-, e .o,,; eI :r;r k,y,ra — • *- 

heating. * " rr,ed 0ul u "der cooling , c 

ed ,at " ■'»»» »....„ ,„«„,„. 

Process 2 

«cco mp o una(I)orasii 
15 impound (,V) or a , " M " l 'P"P««db, rtlcli 

' ■*""*"•'"-"■—-( V,„ r . J 

This rcaclron can be referred lo ihar of Examples 3,6.8-10. 
•Process 3 

' ne compound fla) nr i. , 

1 a; or a saJt (hereof cm k 
r «c!ing the cn m , P^pared by 

] * me compound (VI) nr 

— .-reofl, I r " aiVed ^— 

wiin the compound fvm 

derivative at ,h , • • } ° f " S rc »«»ive 

IB "°«'-Por.«l, , hcrco , 



Suitable reactive ,i 

dcnvc derivative at th 

26 comp 0und fvn m ■ " ° Xy * r ° Up of 
( V1 ) may include the « 9m . 

l «c same one ic .11 

nc as illustrated in 



lhe 
in the 
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Nation o r the Processi 

Suit able reactive a • 

tnve derivative ai th • 

c °mpound cvih ,m,no grour, <• 

(VI1 ^ m *y be ade qualeJv , Sr ° Up ot the 

T . ne c °mpound (i) 

J" »««... u ..„,.„ ou , ■ 

e " >. Valine aarlh "'boo.,,, poUssi 

,, ea " h racial c ar b ona ie , '-•"bon.ic, 

" M " a "">«■•«. ....). aIkal , S " "*«~*» «*...,. 

bicarbona,c - — — «,T. b :; bona,e -•«»- 

P h °sphatc (e c m ' } ' a, kaJi ne carfh 

I g-, magnesium phosnh-,, me,a ' 

SUch « tria/ ky , aniinc J,ke > ""d an organic 

nv 0, bcr solvent which . 

w Uch does not 
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adv crsery ,„„, , he reac[ . on 

"* '" C,i °" "o, cr.,,,., and lb . rc . 

5 Process 4 

C ° mP0Und ( ^ or a saJt thcreof ^ 
""'in* 'he compound (V,) or ils '"^^ b * 

* J ° r 1,5 "active derivative at th, , 
Z"»P or a sa)t , hcrcof 31 ,he "rboxy 

the compound fVfm „ • 
derivative a. the imi 0 " S rea etive 

a " he ,mi "° group or a sa , t thcrcof 

SU ' ,ab,e reac '-e derivative at , he c h 
thc - mpound (VHI) ^ «^ lminogroupof 
"P'«««»«of.h.P ro ..,. 1 . ^ 35 '« «■« 

SU,,ab ' e Sa " s of 'he compounds fVH , 
15 "ferred , 0 , hc ones (V ' } and ( V »0 can be 

«nc one. as exemplified for the ,n 

10r lne eompound (I) 
The "action can be referred to that of , h 
Process 3. f ' he al °rementioncd 

,l is lo be noted that the o 
S °"^. hydra.e. , IC . ( " "" y » 



Process A 

25 



The compound (X ) or a saJl Ihereof 

ot CJ n he prepared by 
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reacting the compound (IX) or a salt thereof with the compound (V) 
or a salt thereof. This reaction can be referred to that of 
aforementioned Process 2. 

5 Process B 

The compound (Xa) or a salt thereof can be prepared by 
reacting the compound (XI) or its reactive derivative a. the carboxy 
group or a salt thereof with the compound (VII) or its reactive 
derivative at the imino group or a salt thereof. This reaction can be 
10 referred to that of Preparation 59-5. 

Process C 

The compound (II) or a salt thereof can be prepared by 
subjecting the compound (X) or a salt thereof to elimination reaction 
15 of the amino protective group. This elimination reaction can be 
referred to that of Preparations 13-4, 15-2, 16-11 and 17-4. 

Process D 

The compound (VI) or a salt thereof can be prepared by 
20 subjecting the compound (XII) or a salt thereof to elimination 
reaction of the carboxy protective group. This elimination reaction 
can be referred to that of Preparation 59-4. 



25 



Process E 

The compound (IV) or a salt thereof can be prepared by 
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-c, ing .he co mp o u „ d (XIII) „, „. rcac , ivc d£riva(ive ^ amjno 
t~-P o, , sa „ ,»„„„, w|(h , he compound (hi) ^ , s 
derivative or a salt thereof. 

The ..«„.. can be rcfcrred , o , ha , of aforeracni . oned 
Process 1 . 

The co mp o„„ d (XI „, or ils reacljve derivai . vc a| ^.^ 
• ™P „, a salt , hereof ca „ bc pr£pared ^ ^^^^ wj _ h ^ ^ 
d,sc,o S e d ,. , he Pfepara , jons dcjcrjbcd ^ sjmjiaf 

thereto. 

The objec, compound („ „„ pnarraaceu , ica|ly accepiab|c 
»•■» hereof ar e seleclive CCK . B ^ ^ ^ 

antagonists. 

Fer.her, „ i s „ peclad , ha , , he ^.^ ^ ^ 

>« P*.™.«.„ f c.,„ Acceptable ,.„. ,„«,,., saslrin a „, as „ nism 

■r« -fa. as ,be ra pe„,,e d/or pr , veoljv „ agc „, s ,„ ^ ^ 

d "° dC " al »'«'• «"» .»-H. ..«,...„.. „.„„,„,. 
E",so„ s yndrome , non .„, ccr dyspepsia sas|roesophastai rc(|uii 

disease, etc. 

20 

In order to show the utilitv n f ,k, in- 
utility ot the object compound (I), 

pharmacological activity of the renrewm,,- 

r me representative compound thereof is 

shown in the following 
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f'J Tes. compound 

W-0 PhenyJ)urca M - bC ~Pin-3- 
' l J d ^abicycJor3 2 ->1n 

b — «.»pl..3- y „. N . , 3 '*"'- 2 -'-IH.1.4. 

' " (3 - me ">y'Pi.enyl)u rea 

''"" CCK - 8 ^ 8 .o guin = a . pj „ ccrcb 
membranes ^ Cor "'caJ 

Test method 

15 (i > M «-„« prepara ,. on 

mi „:; :: a '7 - «- .. 

" . . (i ,ooo rpm) for , ' "° m ~ - «", ifused ., 

""■»-•> - , wice more -, s proe . i<rt 
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™»ipula„„ ns wcrc done ^ ^ ^ 
( "> R ««P'or bi„d ing assay 

5 N ---^u aC i, rac : F :;: M ^---..3o mM 

a """°" MOOx., pro , cjn) wcrc " mC, ° b ' a "« .hawen a„ d 

M >- To determine the non « - impound 

^.«„, llGf/l -«'o. .,„„. 

LtK "» binding. 

Tt 'st Result 

'"hibition (%) : 

wmpound(l): 97 .3% 
,e «' compoiind(2): 97% 

W Test compound 

( A )N-f(3R S) -,. cycJon 

y,Carbon ^ mt 'hyJ-2.3-d ihy d 



ro-5,9- 
4.3 
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dimethy]-2-oxo-lH-I 4 ben, a- 
methyjpheny])ure a 

(B> N ' l(3RSH -^~ony 1 n, e , hy , 23dihd 

1,4 - ben20d '« e pi„.3. ylJ . N , 

"""MphenyJJure, 

oxo-2 1 ^ u j eth y'-9-methyJ-2- 
H M - benZOd 'a"pinO-yM. NW3 

me ^yipheny])urca 

1,4 benzo diazepin-3-vll M> 

fHJ Tests: 

Rece P'or binding studies a „ d 
15 fedMrit ^ P tyi ng in mice 

Te st method 

The «ests were eirri,^ 

••• "1 .. ,72 ,„ , he foUow|ne ^^^^^ 

H ""»^ l.o. Hajine Sogabe ' 
' P . „ '•' lfle Journal of 

,B,CO, ° W " d , Ther . peu| . ci 

571 ' No 2 > Vol.268 (1994). 
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Test results are shown in the table 1. 

Table l: Biological e valuation results 
rC i0 (nM) IC 30 (nM) selectivity Gasirir em n »i7 




10 



The object compound (I) or pharmaceutical!,, acceptable 
5 salts .hereof can usually be administered to mammals including human 
being in the form of a conventional pharmaceutical composition such 
as capsule, micro-capsulo, tablet, granule, powder, troche, syrup, 
aerosol, inhalation, solution, injection, suspension, emulsion,' 
suppository or the like. 

The pharmaceutical composition of this invention can 
contain various organic or inorganic carrier materials, which are 
conventionally used for pharmaceutical purpose, such as excipien. 
(e.g., sucrose, starch, mannit, sorbit, lactose, glucose, cellulose, talc, 
calcium phosphate, calcium carbonate, etc.), binding agent (cellulose, 
15 -thy, cellulose, hydroxypropy 1 ce.lu.ose, P o«ypropy,py rroIidonC) 
gelatin, gum arabic, polyethyleneglycol. sucrose, starch, etc.), 
disintegrator (e.g.. s ,arch, carboxymethyl cellulose, calcium salt of 
carboxymethyl cellulose, hydroxypropy.starch, sodium glycole-s, arch, 
sodium bicarbonate, calcium phosphate, calcium citrate, etc.), 
20 lubricant (e.g., magnesium steara.e, talc, sodium lauryrsulfa.e, etc.), 
flavoring agent (e.g., citric acid, menthol, glycine, orange powders, 
etc.), preservative (e.g., sod ium benzoate, sodium bisulfite, 
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-Mp^e, p(opylparabe „, _ 

— ^ inylpyrroljdone . aiuminum si « • < ■«.. 

The effective ingredient ^ 

"^reuient may usually be <iH m ; - 

— <. S e 0f o„ Jmg/kg , o50 ; bt «•-■««.-.„». 

P ' °" he "■-■nislering melhod 
The f„l, owing Prepar .„ io 

" in m„ re detai , 

15 p "T* r nirn I 1 



«.rcr^:T~* 

20 -as hea ted a, the samc , ] h ° Ur ' The "lixture 

me same temperature for i h 

cool,o^ 10 »C ■ • h °«' and then allowed to 

- in an ice bath To th 

•»'«''o..r 2 .„ l „ b To,hem "»- «... u deddropwise 

(300m„ „ , he same , l8) d '- v '""">yd.of„ ra „ 

same i™p,„ lu „ for , 

■«'.«....., , h „ u , a „ d , he „ . - 

JU ^ in an jce bath. 
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A ^ h >dr„c hl o,ic acid was add d „ 

«. co„ce„, r a, ed in vacuo , " 0UrS —-an, 

D — — „ f a, c a„d e ! ^ b "" e( — >■ 

— • ...... ::rr a " ude 

^ , --*.-»-^.r" e,,,,hta,,ta,, -«- 

( 35S) as a colorless oil. 
'H-N'MR (CDCJ (J ) 

'■»«.) ' ^ 7 ' 22 - 7 " OH.., 7. 77 (1H , „_ 

15 

S ' Chcra ' 55 '"" fi o^ )) ,, lt4 , %yieid 

■ ,H " NMR(DMS0 -« S .tf> . 5.01.5 ,3 (3H 

8 •»«• OH. d, |.,. 0Ifl)j g / OH, m), 7.20-7.60 (7H, 
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£x£Jiarntio n ].n 



suspension °f 2-isopropylcarbonyl aniline (15.26g) an( j 

n dr ; me,Me " — <»•-> - — -»p.,m a .„, L„t 

I'cyclohcxyl carbodiimide m 23„, ,„ h 

■■*>-,«,.,,».., ( ; c J38) '"— ,. rWe(I40rt) 

T " C s.irred a, lhe samc 

"«»■'•«-.«.. .. M .. M . „,„,.,. Thefmra|ewas 
in .«„..<,,., csldue ... 

acelale and isopropyl clher to gj vc 2-isopropylcarbonyl N-{2-(l 
a pale yclJow powder. g) 

15 



20 



'H-NMR (DMS0 . d( . ^ 1() 
n H . c J-«.»Hz), 3.60-3.70 

(9H. m) 7 97 8 „ /,« J -J2.8Hz), 7.27-7.66 

J = 8.0H 2 ), 12.08 (1H, s) ( H ' d ' 



A suspension ot 2-isopropylc a rbonyl-N|.(? (1 

l > methanol (\ SHmh in 
,(150m "~-»<^sa, ura , edsoIu , |onofamm()njajn 
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methanol (150ml) at 0- 5 °C in, ■ 

3 L in an ice bath for i h~ 

"•--^ (J00niI ,„ ilN 

° an,c ,a >' e r was washed with 
"ydrogen carbonate MOO » 3 "'""'^ S ° dium 

U (100m ') and a brine (100m i) n 
magnesium sulfate and evann ■ D ^ness over 

- «~ ~ .« ,«,;;rr ,m " d - ■ — ~ - 

rccr ystaJJi 2 ed from ethvi 
ether to give n RSl , . * aCC,a,e and iso pr0 p y , 

Cpin - 2 -°ne (26.88g). 

, H-NMR (C DCJ 3;( y ):09 
15 J - «H 2)> 3.07-3.17 (IH , ^ (3H ' d ' J = 6 - 8Hz ^-28 ( 3H, d , 

«•«(.«.„. , 71 1(IH " ( -"- , - ,7(iH - -•'■«•««. 

■ '-7.6Hz), 9.J3 (1H, S ) 



20 



' M -*-..»,lto,-„ Id , (5ml) „„„ eP, - 2 -°" <'■•»«) i.*,N. 

' ° n<,er """"S i«-b.,*. Thc 
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mixture was slirred al the same temperature for 1 hour and then a, 
mom tempera.ure for 1 hour. To the mixture was added dropwisc a 
solution of N-bromomeihy| M rbonyl.3-««bicyclo[3.2.2]noni»« 
(0.77g) in dry N, N-dimethy,for m amide (5ml) and stirred at the same 
* condition for 2 hours. The reaction mixture was concentrated in 
vacuo and the residue was taken up with ethyl acetate (100m.) and a 
saturated aqueous sodium hydrogen carbonate (100ml). The 
organic layer was washed with a brine (50ml) and dried over 
anhydrous magnesium sulfate. Filtration and evaporation gave 
»0 (3RS). H(3 - az abicyclo|3.2.2Jnon.3.yl)c.rbo„y| me .hyl,.3. 

benzyloxy-carb 0 nyla m ino-2,3-dihydro-5-iso P ropyI-l H -l,4- 
benzodiazepin-2-one. 

'H-NMR (CDC.3.C5) : 0.98 (3H, d. J = 7 . 2 Hz), i. 00 -1.40 (2H 
» 1-31 (3H, d, J = 7.2Hz), 1.60-1.80 (6H, m ), 2.04-2.16 (2H, m) , 

3-10-3.22 (1H. m). 3.44-3.86 (4H, m), 4.34 (1H . d, J = 17.2Hz) 4 94 
(1H, d, J-17.2HZ), 5.04-5.20 (2H, m), 5.10 (1H . d, J = 8.0Hz), 6.60 
(1H. d, J = 8.0Hz), 7.20-7.60 (9H, m) 



20 



Prep.-.rn|jM n | e. 



Pd-C (Swiff, 0.10g) was added ,o a suspension of (3RS)-1- 

[(3-azabicyclo[3.2.2|non-3-y|) car bonyI m e t hyl]-3- 

benzyloxycarbonylamino-2,3-dihydro-5-i S opropyl-lH-l,4- 
* benzodiazepin-2-one (0.718g) i„ met h a no, (20ml) and ,hen anmoniu, 
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f — (0.351,, „ I00m , empera , ure 

11 condition f„ r 4 „„ ' "" X "" e *">'ed a, 

— — , :;:r ,o,«_, he 

y'J 2 ' 3 -dihydro-5-i SOpro pvJ . . 
2 — (0.39 g , whith was used ' IH - 1 ^-^odU,. pln . 

- --e r puri , cat , n> Sed,nal0 '' 0 -™ nstepw , hou , 

' H - NMR (CDCl J>tf):M 
1-31 (3H . d,J =72H2l ,, n ' J - 7 - 2H2 >' 1 -30-1.40(2H. 

m )< 4.24 hh j f 

15 OH.s), 5.00 (IH d J ,„, u 2 "< IH ". J=16.4H,), 4.42 

( H, d, J., 6.4Hz,, 7.20-7.53 ,4H, m , 



To a suspension of Pd-C (5 
20 w„ added dro pwi se a , , • w l-60g) i n meihanol (60mJ) 

2 - 3 - di ^'--------M- b l„d;:;T" yca ' bo " y,ami - 

»t:mperature Tk V JO £J at room 

'emperaiure (or ] hour. Tnc „„. 

JS """"Ira.cd i„ vacuo Tfc. 
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3 , 6 ,, 4 (I „ 9 "•'-"*>. 1-2. OH.,. 

(I8 ' <■ '•■■OH.,. 7 I9 ( 2 "''"'««(.H, 1) , 7 H 



J5 _ 

„ nof(3RS) 

^ 4 -"-'M.m/„„ mJdl .„ «>«(100 B „ 

S0,U "°"° f ^.er,.6 u , y , Jicarb ( °' 20g) '»« *.,»,.. . 

y u,Ca rbunale M no s . 
d "»<"Wor„, ami< , e ( "- 09 S) ■» N, N- 

— — ( 2 x I00ra mi „ 

".ft.. a„ d cvaporaud ' """" «" »-b...d. 
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"»-■ ««P furlbet purificaiion 

'H-NMR (CDCU.tf) • 0 93 „„ A , 

7, 1(l „; h 8 7' 5,5 "»— h 2 , 

7 - 44 < | H...J.,.» Hle) . 7Jl , (IIf d , 2, ' 7 - 23 < lH -'.^.0H 2) , 

58 (1H, d.J = 8 .0Hz), S.97(1H . br) 

— — ,„ m ,::::;;r ba ' hAfi " 

condition for 30 m - ""^ ' he 

or 30 minutes and then it nmK- 

• 

- :~: ■-'•"-»■— 

JnhydrOUS sod '"m sulfate. FiI tration , 

titration and evaporation 
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«»« a c, ude pr „ duct . Thc produ£i pur , fjed ^ ^ 

""-...1^ ....... .,„.,„ an eJue „, ofamjx(ure of 

^hloroiorm and ethyl acelale Hfl • n, 

7 uc,d,e (10 • 1) to give (3RS)-l-(2- 

acetyhhiophen-3-yI) m ethv]-3 i,n k , 
, « . " ,Cr, - bu,OX y carbon y'a m i„o-2,3-dihydro- 

5-..0 P"Pyl-lH. M -benzodiazepi„.2.one (0 .380g). 

'H-NMR (DM SO-d fi ,, ):0 . 86(3H!d>J 

-3aH.d, J=17 . 2 H Z) ,, 66(1H , d<J=172H2)63i(iHd >■ 

- ■■«„. , 93 (IH . d>J=4 , H2) , 7 . 20 ., 30 (3H> ; ; 

m )> 7.50 (1H, d, J = 8.0H 2 ) ( ' 

Pre P ar niinn 2 1 



10 A solulion °f (3RS)-i-r 2 - aC p, v .,h- 

M(2 aCety,th,0 P hen -3-yl)n,ethyI-3-t e r«- 

bu, °xycarbonylamino- 2 ,3-dihvdro S ;« , 

' u,n y ar °- 5 ->sopropvI-lH-l 4- 

— — « basified wilh 

SOd '" m ^"^o„a,e a „ d „, rac , cdwi , helhyIaceia|e(2x 

«-')• r, e ,„„„. „„, con , blncd oyM sodium juifaie ni(< 

»....„.„„ .„ vacuo ,„ (3RS) , <2 .. ctiyliH 

was used ^ following reaction step without _ 
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further purification. 



'H-NMR (CDCl 3 ,c5) : 0.88 (3H, d, J = 6.8Hz), 1.29 (3H, d, 
J = 6.8Hz), 2.50 (3H, s), 3.08-3.18 (1H, m), 3.25 (1H, br), 4.43 (1H, s 
5.37 (1H, d, J = 17.2Hz). 5.67 (1H. d, J=17.2Hz), 6.92 (1H, d, 
J = 5.2Hz), 7.20-7.50 (6H, m) 

Preparation * 



10 To a solution of (3RS)-3-amino-2.3-dihydro-5-isopropyl-lH- 

l,4-benzodiazepin-2-onc (0.536g) in methylene chloride (30ml) was 
added dropwise a solution of 3-methylphenyl isocyanate (0.361g) in 
methylene chloride (5ml) at room temperature for 10 minutes. The 
mixture was stirred at the same condition for 2 hours. The resultant 

15 precipitate was collected by suction to afford N-[(3RS)-2,3-dihydro- 
5-isopropyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N , -(3- 
melhy]phenyl)urea (0.600g). The filtrate was concentrated in vacuo 
and the residue was treated with isopropyl ether to give the second 
crop of the desired compound (0.170g). 



20 



'H-NMR (DMSO-d 6) d) : 0.81 (3H, d, J = 6.8Hz), 1.18 (3H, d, 
J = 6.8Hz), 2.23 (3H, s), 3.20-3.30 (1H, m), 4.49 (1H, d. J = 8.0Hz). 
6.72 (1H ; d, J = 8.0Hz), 7.06-7.22 (6H, m), 7.55 (1H, t, J = 7.2Hz), 
7.77 (1H, d, J = 7.2Hz), 8.88 (1H, s) ; 10.69 (1H, s) 



25 
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- Ere Pnrati'_Q_ a _i 

To a solution of i ., 
( , 286g)inte( "~ 

(3.3 lg) . ' (j - aCet >"P he nyl)ca r ba m a 1 e 

'H-NMR (DMso _ dfi 
7.71 HH h r 07 ( 3 H, s), 7.50-7.59 nH , 

15 d j-o nu , i d, J-8.0Hz), 8 

u, J-9.0Hz) ( 10.67 (1H, s ) } ' 32 (2H > 



The fo »°wing compound was n 
20 "■«-'pr.p.,. ll0B4 . ^ ~ d manner , o 



4 -"-«-(3- (f e [ra2o) . 5 . y0phcnyj)carbama(e 



:5 
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The fn, '-n g compound w as Dr 



to 



2 -' 2 — •.W)pro PylcarbonyJanj|jne 



1 , O ) : 0.93 (6U 

2 " (2H — H„. , 26 (2H ' •'-»')■ „„..,, 



10 



' H - NM "(CDC la , d):0 

^^( 2 H.,,, H2 ,, 0<( ;7;-c.H. kr ,,,, 743 



A So 'utio n of 2-(2-, 

•<2-0. 



met 



h >'')propy ]t . arbonyJ _ N _ 



WO 98/15535 

benz °fria 2oJyJ) _, bc { 

' Ireated W j th . (J1 - 7 g)in 

S,,rred ov ernigh[ y ' Cc - ac ctonc bath for J hn 

« conce nl § " '- P c rature b °"' — «h.n 

nC£ — - re , du£ _ ; ^ — , mixturc ^ 

h ~- ndchJoroform tdW " ha °^a qucouSsodiu 

SU,fate ' ni««-d a„ d ° rganiC - dried 

Th ^"^n.ra.ed in vae ^ ° Ver -odiu m 

siU P«rified by , „ , UeCOl "Pound. 

1H 1 , 2Vl ° X>Xa ' 6 "" y ' ami "<>-2 d " ' CC ' C ' C five 

'°rii is powder. 

'H-NMR (CDC,, 

'"«Hz,, 5.07.5.3, „- 2 ' J=16H ^.2. 8 5 (IH 

7 ' 53w -"-, J , J=8 ;'- 6 »««.o^ 7 ;; 



ThC ^, Compound 
fc,, ° fP ^«»io„ 2 ,. 



z - J -dihydro-5.o 
bcn ^dia 2cpin . 2 . * { - actb y*Pro Pyl) . 1Hml 
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'H-NMR<CDC.,.a ) :o.7» ( JH.d . J.gHz) , 0 84 (3„ „ 
J = 8Hz), 1.74-1.83 (1H, „>. 2.20 (2 „, br). 2.46 (1H, dd, J=]6Hz 
'•»«.). 2..S (,„.,„,. ,..„,. i.,« Hl) . 4 . 32 <1Hi 7 . 14(1H ' d 

'-"^ OH. ,. J..H,). 7.46 ,1H, d. J.. Hl) . 7.56 (1H d ' " 
5 J-SHz), 9.04 (1H. s) 

Prcparnfj f , n g c 

Tb. ,o„„„ ins compound wa , prcpared ^ a s . mMaf 
10 that of Preparation 3. 

N-f(3RS)-2.3-dih y dro-5- ( 2- m c t h y ,prop y , ) . 2 . oxo . ]H . M . 
b e „ Z odia 2ep in-3- y l ] -N'-(3-me,hy» p heny!)urea 



15 



20 



'H.NMR ( DMSO.d., <5): „. 68(3 „, d , J = 8Hz) 0 84 (3h _ 

,=8H * 1 '«->"»('H.™,,2.23 ( 3H, s) . 2 .34 (1 H.dd. J= , 6H z 
™,,, 94(1H .dd. J = 8 „,, J=I6Hz , 4 99 (JH d j=uh2) 

(1H. d. J=8Hz), 7.07-7.30 (711, m), 7.55 (1H. I. J = 8Hz), 7.76 (1H d 
J-14H2). 8.85 (1H. s) 

p "r"nli"n 7 | 



The f„„„ wi „ 6 corapou „ d ^^^^ a s . mj|af ^ 
thai of Preparation 2-2. 



25 
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(3RS)-3-tert-butoxycarbonylamino-2, 3-dihydro-5-(2- 
methylpropyl)-lH-l, 4-benzodiazepin-2-onc 

'H-NMR (CDCl 3l ff) : 0.72 (3H, d, J = 8Hz), 0.86 (3H, d, 
5 J = 8Hz), 1.45 (9H, s ), 1.78-1.82 (1H, m), 2.64 (1H, d, J=16Hz), 2.88 
(1H, d, J = 8Hz, 16Hz), 5.14 (1H, d, J=8Hz), 6.35 (1H, d, J = 8Hz), 
7.21-7.57 (4H, m), 9.71 (1H, s) 



10 



15 



Prepnmripn 7-7 

The following compound was prepared in a similar manner to 
that of Preparation 2-3. 

(3RS)-l-f(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl]-3- 

Iert-butoxycarbonylamino-2,3-dihydro-5-(2-methylpropyl)- 
1 H-l,4-benzodiazepin-2-onc 



'H-NMR (CDC1 3 ,6*) : 0.76 (3H, d, J = 8Hz), 0.88 (3H, d, 
J = 8Hz), 1.42 (9H, s), 1.61-1.88 (9H, m), 2.10 (2H, br), 2.48 (1H, dd, 
J=16Hz, J = 16Hz), 2.89 (1H, dd, J = 8Hz, J=16Hz), 3.44-3.96 (4H, m). 
4.14 (1H, d, j=18Hz), 5.02 (1H, d, J = 18Hz), 5.25 (1H, d, j = 8Hz), 
6.43 (1H, d, J = 8Hz), 7.24-7.54 (4H, m) 



Prepnrntjnp 7-7 

25 
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The following co mpound Wa$ nr 



(3RS)-3. amin j 

5 ... " aZah "=> cl »(3.2.2, no „. 3 . 

y»ca r 6o„ WmeIlly ,,. 2 3. 

«••»»■ ..»p...2.... (2 -'»"P«Pri)-iH-,. 

'H-NMR (CDCJj . (?) : 0 77 „ , 



'5 



The folio,,., compuun(| 
"""•"'«*«.■(„„ ,. 3 . ° S "" ila ' """»■« 



to 



,H - NMR (CDCI 3 ,d ):2i 3 , « 



J = «Hz), 12.36 (,„. s) 



CI 



W 0 98,15535 



T> " f °Ho».n § c„ mpound 



M - fc »»<ta.pl,. 2 . (>1I . ' '"^*-*-«.»yMH. 

'H-NMR (CDC,3, ff) :242 

(1H, d J-rh * , ( s >> 5.05-5 15 nu 

d ' J - 8 H 2 ), 7.08 OH, d j- 8H7 , , (3H - m )« 6.82 

10 J-8H,> , ' J -«Hz), 7.08-7 34 (lu 

J ~ 8H *), 10.13 (l H , s) (7H ' m ^ 7 -52(lH, d; 



T hc following com,, 
'5 t hatofP rc gC ° m P°-d was prepared 

of Pr cparati 0n 2-1. S,m,,ar manner to 



(3RS)-3-a m ino-2 3-dih. , 



' H - NMR (CDCl 3(f 5 ); , 
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The fo »<>wins co„,p ollnd waJ 

3 -")-N"-(3. mc ,M phe „ yl)urea M - b "»' '""Pi- 

J=8Hz), 6.72 (1H, d, J=8Hz) 7 OS 7 ^ ^ ^ ^ ( '»' 

JO. 77 (i Hj S ) 



10 



The ''""owing c„ mpoun(J wa ^ 

15 

2 -^-mc lhyl)5ulyJcarbonyianijine 

J - 8 ^ 2.06-2.10 HH , , 8HZ) ' 3 ^ q. 

JU UH, m ), 2.93 (2H , j-»„ , , 

'•'•'-"Hz). 7.74 (, H , d. Jc8H2) 
f0,, ° Wi ^ —P«und was prepared . 
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2-(3-methyl)butyicarbonyl-N-[2-(l-benzotriazolyl)-2- 
benzyloxylcarbonylamino]acetylaniline 

l H-NMR (CDCl 3 ,d) : 0.88 (6H, q, J = 8Hz), 1.44 (2H, q, 
J = 8Hz), 1.80-1.84 (1H, m), 2.40 (2H, t, J=8Hz), 5.05-5.28 (3H, m), 
6.97 (1H, br), 7.26-7.57 (9H, m), 7.85 (2H, d, J = 8Hz), 8.08 (1H, d, 
J = 8Hz), 8.63 (1H, d, J = 8Hz), 12.40 (1H, br) 

Preparation 

The following compound was prepared in a similar manner to 
that of Preparation 6-3. 

(3RS)-3-benzyloxycarbonylamino-2,3-dihydro-5-(3- 
methylbutyl)-l H-l ,4-benzodiazepin-2-one 

l H-NMR (CDC] 3 ,d) : 0.83-0.86 (6H, m), 1.29-1.53 (3H, m), 
2.74-2.79 (2H, m), 4.69 (1H, s), 5.08-5.17 (3H, m), 6.52 (1H, d, 
J = 8Hz), 7.09 (1H, d, J = 8Hz), 7.23-7.36 (5H r m), 7.44 (1H ; t, J = 8Hz) 5 
7.57 (1H, d, J = 8Hz), 9.26 (1H, s) 

Preparation Q-4 

The following compound was prepared in a similar manner to 
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that of Preparation 2-1. 

( 3RS )-3-amino-2 f 3-dihydro-5-(3-methylbuty!)-lH-l,4- 
benzodiazepin-2-one 

'H-NMR (CDCl 3 ,ff) : 0.83 (3H, dd, J=3.5Hz, J=4.9Hz )( 0.88 
OH, dd, J = 1.4Hz, J = 2.8Hz), 1.30-1.42 (1H, m ), 1.45-1.60 (2H, m ), 
2-72-2.76 (2H, m), 3.40-3.78 (2H, br), 4.23 (1H, s), 7.02-7.75 (4H, 
m), 9.70 (1H, br) 

Prep;iralj 0n Q-g 

The following compound was prepared in a similar manner (o 
that of Preparation 3. 

N-|(3RS)-2,3-dihydro-5-(3-methylbutyl)-2-oxo-lH-l,4- 
ben Z odia Z c P in-3-y)J-N'-(3-methylphenyl)urca 

'H-NMR (CDCI„tf) : 0.73 (6H, t, J = 8Hz), 1.15-1.40 (3H, m). 
*0 2.25 (3H, s), 2.6-2.72 (2H. m), 5.35 (1H, d, J = 16H Z ), 6.78 (, H , d, 
J = 8Hz ); 7.07-7.32 (7H, m), 7.50 (1H, d, J = 8Hz), 7.78 (1H, d, 
J=14Hz) : 8.80 (1H, br) 

Prcp.)r;.j,> n ]n-i 

25 



15 
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The following compound wa 



2-ethylcarbonylaniline 



( .H, d ,i 8H ; ( - H ' br) - 6 - 62 - 6 ' 66(2H -^™ ( .H, ra) ,, 73 



10 ^^AaxaiiiijLj^ 

-Pound w as prcpared ifl a 
,haI of Preparation 1-3. man " Cr t0 

15 9 u 

be " Z,IO,, - VC " b »".'"»'»i"»)»c=, y , an ,„-„ e 

*»M(a.c, 1 . 4)i , JS(MiU 

J ^ OHz), 5 . 06 . 5 . 25 (2H, (j, 

•»«(2H,-,. ».M.7..8(2H. .,.,.,,„„ „ 
(,H -"- J -*-0H„..2.4S ( ,H,. ) HZ '- 8 " 

The following compound was prepared . . ., 

P epjred »" * similar manner to 
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WO ""SS3s 

6 . y 

'■"• b '"""".»Pfa.2. et . ' J " -, *«"-*-.»yl.iH. 
'H-NMR (CDC 

7.12 (IH „ ) ' 5 - ,S(1H ^.^.0 H2) , ,,2 - 74 - 2 -»««H. 

• 58 OH, d j-j? nLI (6H ' « , 7.47/jp '' 



10 



'H-NMR (CDc , , 

0H ' «■ J - 8 -0H 2) , 7 . 57 °«^7. 23(1H 



The toi/owino Com 

Was Prep ;ired /„ . . 



G7 
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that of Preparation 3. 



N -[(3RS)-2,3-dihydro-5-cthv, o 

3-yM. N > ' ben zodiazcpi n - 

y,J N "^- me, Mpheny])urea 



10 



1 MiU d e ; O ) ; 0.99 (3H t 1-7 nu , 
2.66-2 72 HH J -7.0Hz), 2.23 ( 3H , s) 

(In, m), 2.84-2 88 n H x - „ 



T "« following c„ mpouncl w .„ . 



15 



2 -(3-bu.enyl)carbonylaniIi 



ne 



'H-NMR (CDC1 n .6): 2,46-2 50 f?u ml ,„ 

501 (ih — o„ 2) ,, 09(1HdJ . -; 8 ; 3 03 

J=8.0H 2 , 5(IH ''' J = 84 ^).7.7 5(iHid 



^rgPfiraiiaj^jjo. 



25 
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that of Preparation 1-4 and Preparation 1-5. 

( 3RS )- 3 ^cnzyloxycarbonyIarnino-5-(3.butenyl)-2,3.dihydro. 
lH-l,4-benzodiazepi n -2-one 

1 H-NMR(CDCI 3) d): 2.24-2.36 (2H, m). 2.88 (2H, ,, 
J=7.6Hz), 4.90-5.19 (5H, „), 5.71-5.80 (1H, m ), 6.65 (1 H> d, 
J = 8.0H Z)> 7.12 (1H. d, J = 7.6Hz), 7.25-7.36 (6H, m), 7.49 (1H, ,, 
J = 7.6Hz), 7.59 (1H, d, J = 7.6Hz). 9.17 (1H, br) 

Prepnran nn 11 .7 



The following compound was prepared in a simil ar manner to 
thai ol" Preparation 1-6. 

15 

(3RS)-3-amino-5-bu, y l- 2 ,3-dihydro-lH-1.4-bcnzodiaze P in-2- 
one 



'H-NMR (DMSO-d 6) d) : 0.82 (3H, t, J=7.2H 2 ), 1.16-1.20 
20 (2H, m) , 1.26.K40 (2H> m)> 2 4Q ^ ^ ^ ^ ^ ^ ^ 

2-81 (1H. m), 3.27 (1H, s), 7.14 (1H, d, J = 8.0Hz), 7.19 (1H. 

J = 8-0Hz), 7.48 (1H, i. J = 8.0Hz), 7.67 (,«. d, l = 8.0Hz), 10.47 (1H 
br) 

25 Pre p .- I r n1 j^ n 2J -I 
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f0 " OWinS COm P°"nd was Prepared • . . 
^^)-3-.e r , butoxycarbonyiamjno5 

M-ben 2odla2epin . 2 . one ^3- dlhydro . 1H 

lH - NMR (CDCI 3 , d):08 3 
m ). 1-40-1.47 PH m > , ' ™ 7) ' ] -24-1.29 (2H 

» — - (IH ,, J= , 0H2) ; ; 1 : 2 ; 0 ; 2 ; - 5 - 

br) (IH ' d ' J ^»H 8-97 (1H, 



J5 



20 



l0 ' h,Win » —Pound was prepared . 
,hal »fPrepara,io„ 2-3. " man »" <° 

(3RS)-l- f(3 . azab . 

'"•-hutoxvcarhn , y '> carbo ny]me t hy, ,. 3 - 

»'».-i«.p...2-... 

' H " NMR («C s . tf) :0 . M(3 
■»■'•« (»H..,.,.„. 1J2( , H , , ' '-'•*«*>• >.24.,. 31 (2H . 

<-". -). 3.45-3.*, (4H , mh 4 2 
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■^16-OHz), 4.94 riH H , 

•■ — * ™" ■■■>•» • .... 



Tbe '"""wins c ompound w 



(3RS )-3-amin„.|. r ., . . 
10 yl)c.,b , aZab,C '' c "'P.2.2J„„ n .3. 

,H - NMR < CD Cl 3 ,d ): „. 86(3ff 
„ ' U4HM "*..),, M ,, S fl JS? '^ U ^^«, 

^,, Hz) ,, 20 ., 60 (4 m — ,, 40( , HiS)4 



Tl " <°»°^ S co mpoilnd 



2 - C)re """J"-»ri.. rt .. r ,.. fItac 

'"•^"'"^.tf): 0.80., 40 ,«„ 
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— uu (in, m) 2.77 (lu i r 

' (In, m), 7.73 „ 

(1H, d, J = H.4Hz) 

- Ere P-ir,it ion 1 7. 2_ 



The following compound w as „ r 
th -o f P reparafionl . 2 



2 - cyc,oh -y'- thyJcarbonv , N 

^nayloxvcarbo , (1 - be «<»lr,«olyI). 2 . 
' arb ° ny,ami -)-e, y)aniIine 



' H " NMR 0.80-1 80 niH , 

M<HI, ' S ^(3H,.,,, 91(1H 1H -)--(2H,d, 

<»■■ -3 (2H . , a o <; ; ; 7 ( 7 H ..,, 54 

6 J=8 °^ 12.40 (1H . br) 9(,H ' d ' J -«- 0 ««).«.6l(,H. d . 



(3Rs ^^-yiox ycarbonylam , n . 

3 -^-hydro- IH -l 4 h , CyC,0he ^e lhy ,- 2j 
1,4 - ben20d 'a 2 epi n . 2 . 0ne 

,H " NMR(CDCJ 3^):0.80-1. 80(1IH m) 9d 

»). 2-49-2.55 (1H , m)> 
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2 - 82 - 2 -88 (lH, m) , 5.10-5 20 (3U , - 

1H '— >-o., 50(6H , mX746 . 7 ; ,. M 

J =«"H Z ), 8.33 (IH> a) (1H ' m >' 7.58 (i H>d , 



Pre P n rniipn 1~ l 



n. ton..,., comp „„ nd 

'»"«""P.r..lo.,.5. " Sim " a ' ■«•« .. 
' 3 * S) - 1 -'< 3 -«W«»cI. f 3. 2 . 2 ,. 0 „.,. 

1H -'-^n z „ dia2cpi „. 2 . one h yl 2.3-dihydro- 
,H - NMR (CD Clj ,tf ):0 80 . 

'■2-7.6 (9Hj 6( - H m >' 6 «(iH. d , J=8 . 0H2 , 



20 



Ej^ma u. I in n ] -> 5 



»-o, u ,,o„o, (3RS)1 . ((3 
'""^n^,,, ->f3.2.2,. M . 3 . 

fe; - The mixture was 
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stirred under H 2 atmosphere over nigh,. The catalyst was fi, tered 
off by suction filtration on Celite®. The filtrate was concentrated 
in vacuo to give (3RS)-3-amino-l -[(3-azalicyclof 3.2.2]„on-3- 
yl)carbonylmethyl]-5-cyclohexylm et h y |-2,3-dihydro-lH-l,4- 
5 be„zodiazepin-2-one (0.298 g ), which was used in a following reaction 
step without further purification. 

'H-NMR (CDCI^tf) : 0.80-1.20 (4H, m ), 1.4-1.9 (l 5H m) 
^•00-2.20 (4H.br), 2.57-2.63 (1H, m), 2.78-2.83 (1H, m), 3.50-3 90 
1° (4H. m), 4.13 (ih. d, ,. 16H) . 4.42 (1H, s), 5,,5 (1H, d, i = ]6Hz ), 
7-22-7.30 (2H, m), 7.43-7.51 (2H, m ) 

Preparn fl > n JJ ] 



" 2-(2-F.uorobenzo y ,).6- m ethylaniline was prepared in a similar 

manner to that of Preparation 50-1. 

mp : 65.5-67.5°C 

IR (Nujol, cm" 1 ) : 3470. 3350, 1610, 1580, 1551. 1375 1320 
20 1280, 1218, 1088, 1002, 956, 830. 752 

'H-NMR (CDC,,,tf ) : 2 . 20 (3H , s), 6.38 (2H, br), 6.52 (IH, t, 
J=7.6Hz), 7.08-7.46 (6H, m) 

APCI-MS (m/z) : 230 (M*+ 1) 

25 Prcpnr ;)t| > n 1 i -. 
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1 ' 4 " benTOdl -"P«-2-one w.. prepared . 

5 

m P : 222.5-225°C 



860, 750 



'H-NMR(DMSO-d. f d):2 40 r3H . '< n 
AfC-MS ( m/2) : 418 (M . + 1} >•"<>•« OH.., 



Pre P' , ri| inn | ^ 3 



20 



25 



(3RS )-3-Bcn Zyloxycarbony]amino 2 , 3 . djhvdro 

bCn2 ° diaZepin - 2 — - prepaped in a simjJ . ir ' ■ 

Prcpara.ion 59-3. " '° that of 

,R (Nu j° J ' 1710, 1660 

,H - NMR ^0-d^): 2 . 46(3H>s) 39 

>■ 6 - 9 7.8(l 5H , m) , 8.4-8.6 (1H, m ) 
(APCI) : 566 ( M * + l) 
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« (N.j.1. c m -> ):16?s 

'll V, 



JO 



/ . J. U / J 

'H-NMR(CDCI 3 , <y j . 2 45 , , 

( 9 H, m), 7.7-8 q (2H, m) 2 ^ (1H. d, J=I8.0Hz), 6.9.7.5 



MSSS (APC » : «2 ( M . + 1) 



15 T 

'° a solution of (3 RS) j 

"-^.J-3- fc .„ yIo J 1 l" , " Wer0,O,3 - , - 2 '--»- 

-••M-».d, kydre . 1H . 1 ; I> " yi ' rbo " s ' h »«^-.c..., w ., hyl .,. 

( -''-.- IN . SO a;;;;;::2r^ <, 

" •■*••«"•- P.r...„. ' 

,he »« c„„ di , ions 20 .„„„ 

sulfate p nd dr 'eti over m-, 

,e - Removal of fhe so lv, . ma «ne s i Um 

— ° r vc(3Rs, - ,(3 - 

yi;<-drbonyimethyJJ-3. 
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15 



20 



- « an araorphous masj () 9j ^ 

' H - NMR <CDC1 3 ,<S , , 

5 («•..), 3.1,-3 34 PH > , • n,, ' , - 9 - 21(2H '"».2.36 
• 54 ( 2H - m). 3.55-3 89 oh , . 

2 -2V«.4H 2 ) )4 .75 ( 2H ( dd,J =]4 .7H 2 J- 27 6H , « 
S) - 5 - 4J OH, d;J= , 8H2U •'-".6H„.S.,o (2Hi 

' 4 (1H> d - J = «8Hz), 7.25-7 47 r«u 
APC,-MS (m/2):5l9(M . + 1) 57 -^(8H. m) 

2-one was prepared i„ * 4 - be nzodiazepj n - 
Prepared ,„ a Slmilar manner to , hat of P 

«nai o/ Preparation 59-3. 

IR (Nu.io,.c m -').. 171Q.1675 
'H-NMR (DMSO-d » . , 

HZ)> 7 - 2 -«-U(14H, m) , g.o.g , 
\4 ( H ' m )> 8.4-8.6 HH m . 

M as 5(A PCI) : 581 (M* + i) 6 (lH, m) 



(3RS)-3-/\mino- 1 -o 

* flun u dm,n0phena ^')-2,3-d I hydr 0 -5-a 
f'uoropheny|).y. mcIhv) . ( 2 > 
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a similar manner to thai of Preparation 59-6. 

mp : 139. 7-147. 0°C 

IR (Nujol, cm" 1 ) : 1680, 1660 

'H-KMR (DMSO-d„ 6 ) : 2.46 (3H, s), 4.10 (1H, s), 4.49 (jh 
«. I-1S.IH,). 5.74 „h, d. ,.„.,„„, 6 . 0 (2H m) 6 5 6 ? ^ 
7 °- 7 - 3 < 7H .'»).^.6(2H >m ,. 7 . 6 . 7 . 7(]H , m)>7 . 7 . 7 9(JHira) ' 

Mass (APCI) : 417 (IVT+1) 

10 P-I£4Umiap |6 1 



2-A mi no-3-me,h y ,-2'- f ,uoroben 2 o P heno ne was prepared 
similar manner to that of Preparation 50-1. 



in a 



15 



mp : 52.2-55.2°C 
-1 



20 



25 



IR (Nujol. cm" 1 ) : 3470. 3330. 1620 
'H-NMR (CDC1 , , 6) : 2.21 (3H,s), 6.6-6.8 (3H, m) 7 0- 
7-7 (5H,m) 

Mass (APCI) : 230 (MN-l) 

Prepnr f || i nn 

2-Bromoace ty iamino-3- (n eth y I-2--fluorobenz 0 phenonewa S 
Prepared ,„ a similar manner to that of Preparation 29-2. 
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mp : 100. 1-103. 2°C 

IR ( Nl, joI, cm" 1 ) : 1660 

, H-NMR(DMSO.d..d): 2 .26 (3H, .,. 3.70 (2H, s), 7.2-7.4 
(4H, m), 7.4-7.8 (3H, m), 9.96 (1H, br, s) 

Mass (AP CI ):352 (M* + l), 350 (MM) 



5-(2-Fl U oropheny])-9- m e t hyl-2,3-dih y dro-lH-l 4- 
» -n 2 o d , 2tpin ., one ., oxide ^^^^ ^ a simj]ar o ^ 

of Preparation 1 9-3. 



mp : 204.4-205. 1°C 

IR (Nujol, cm* 1 ) ; 1690 

, ™(CDC l3 ,,):2.4 8( 3H >s ,4.70 ( 2H > s ))6 . 9 . 7 . 0(1H 
m >- 7.0-7.6 (6H, m), 9.31 (1 H , br, s) 

Mass (APCI m/z) : 285 (.VT+1) 



15 



£jepiirniioji_jjj-^ 



20 



25 



3-Ace[oxy-5-(2-t'luornphenyl)-y-mclhyI-2,3-dihydro-lH-l 4- 
l««.«.»pl.. 2 ..., wss „„„.„„ „ . simj|ar ^ ^ 

Preparation 19-4. 



IR (Nujol, cm" 1 ) : 1745 
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,H -NMR ( CDCJ 3(( y ):2 3 „ , 

7 -0-7V3H , , s),2.44(3H, i),5g 7 „ H » 

7.2-7.3 OH, .,.7.3.7 s pH , , 
862 (1H. br, s) UH - m ^ 7.6-7.8 (1H , m)> 

Mass (APCI);327 (M* +1 ) 

5 

(3RS )-3-PhthaJi m ido -5-f 2 n. 
•"■'•^«»-.«.p,.. 2 .„..J rePh '" T,) - 9 --"^.3-d.^ 
'° <" ^.P.r.„.. 20 . 5 . P " Pared ° Simil " -«..r ,o 

m P • >250°C 

NMR <coc„. tf):2 , 4(3H 

15 ' 
(3RS )- 3 -Amino-5-f2-fInnr« u 

i ---o tl , a „ P , n .,„„;j" ,> ' ,,ph "> ,) -'--^ l -,3. d , bydn) , H . 

m P •' 102.2-1 12.2°C 

,R (N-jol, cm" 1 ) : 16w 

' H - N MR ( CDCl 3) cy); 2 . 42f 3 H , „ 
3 <1H, „, } ' 4 (3H ' S ). 7.0-7.8 (7H, 
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MaSS (APCl J:2g4 (M . + 1) 



10 



mp : 1S3 -2- ]86 . 6 = c 



15 Ex£i2Ju ^isx a _x^ & 



( 3R S)-l-E,hoxv Carh . , 

one was „ djh ydro.lH-i 4 . 

41 "1 Prcparaii on 59.3 

* 3 -»-4-i <2H. , 0<3,, -«J.3.»I(,H. d , 
■••""'••• < "...,,. MH , ) 



Hi 
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(3RS >- 1 -Carboxy me thyJ-3. tert hll , 

n«orop henyI) ., 3 . dihv| "■ bu,OS[ ^«»«yi..i„o.s. (2 . 

' ' 3 ^ methyl- iff. i 4 , ( 

W3S Prepared in a sfmilar „ M - ben20d -"Pin-2.o n e 

armannCrt ° «••« ^ Example 48- 2 . 



10 



m P •• 132. 2-149. 3'C 
«(N-jol. c«-l ):1700 

1ft ... 



'H-nmr ccnri ^ x 

J = 8 -»H.). ,,,,, (7H , m) 38 (IH - J =^H 2 ), 6. 40 (J „, 

M »" (APC, : 442 (M . + )) 



15 



(3RS).i. [(3 . Azab . c 

° f P "Par al j„ n 59 . s '" ' S " nilar »M»cr ,o ,„ a , 

">P : 108.LH3.9-C 

'"• NMR '«c,i, tf):145 

2 - 4 ^H, s) .3. 2 . 39(4H ' H - 5, ''- 3 -"(.0H, m) . 

■ y i 4 **, m), 4.04 nu t r 
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m), 7.3-7.5 (2H, m), 7.7-7.9 (1H. m) 
Mass (APCI) : 549 (M*+l) 

Prepnr 1t jnn Ifi. ]J 

(3RS)-3-Amino-l-f(3-azabicyclo[3.2.2]non-3- 

yl)carbonyl m e,h y i]-5-(2-fluoropheny.)-9- m « ;l h y l-2,3-dihydro-lH-l 1 4. 
bcnzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 30-2. 



10 



mp : 102. 3-113. 4°C 

'H-NMR (DMSO-d 6 ,d> ) : 1.3-2.2 (,0H, m), 2.41 (3H. 3.0- 
3-4 (2H, m), 3.6-3.9 (2H, m)( 4.06 (1H, d, J=16.2Hz), 4.36 (1 H , s) 
5-06 (1H. d, J., 6 .2Hz). 6.9-7.0 (1H, m ), 7.3.7.4 (3H) m) , 7 . 4 . 7 . 6 ' 
15 (2H, m), 7.6-7.8 (1H, m) 

Mass (APCI) : 449 (IVT + 1) 

Prep :i r :|[ j,, n |7 1 

20 To a solution of o-toluidinc (27.98g) and 

cyclohexanecarbonitrile (14.25g) in toluene (200ml) was added 
dropwise IN-boron.richloride toluene solution (131ml) under stirring 
and cooling in an ice-bath below 5«C. After the addition was 
completed, the mixture was stirred a, ambient temperature for 0.5 

» hour. The mixture was cooled again and aluminum chloride 
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<n..4 0g , ». as llided porlionwise The m . xtijre grad ^ 

«r..d ,„ ambient , empera , urc and |(]en ref]uxed under ^ ^ 
™ ...... The r£lc , i0 „ mix , ure ^ cooicd ^ ^ ^ ^ ^ 

^ydrocMonc acid ( „ 0 .„ wa s a dded dropwise s , irr|ng ^ 

-«*..« -» «o, ed undcr , f and , he re5uhaoi precipi[aie _ 

W'«»d off. The f„ lral0 and washi „ ss wi(h eihyj acaaie ^ 

wi,h ,N- hydrochloric acid and bMne ^ ^ ' 

'0 ^»v ermas „ esiumsu „,, c R em „ val „ nhe5o|ven|invacuogave 
" o„. wnlcn wa s subjecled ,„ c „ |umn chroraa , ography ^ sni£a 
-i.h a mixlure of „. hexa „ e and meihy|ene chioMde ^ 
The ,r.c,i„„ s c „ ntaini „ s , he desi , cd ^ ^ 

- P ora, ed ,. „ acuo ,„ gjv£ 2 .c y c,„ h „ ylcarbo „ y ,. 6 . melhyUnjline 
'5 (27.9 g , 98.4% yiald, as , , igh , ye||ow ^ 

>R (Film, cm' 1 , : 3470, 3320. 1638, ,608, ,580, ,550 ,424 ' 
»«0. ,3,0. ,240. ,«,.,„„ , j004 ,,,„.„. 5 "'' 424 ' 

'H-NMR (CDC] 3 ,cJ) : 1.2-1.95 (8H, m), 2.16 (3H, s) 3 23- 
>° 3-36 ( 1H, m , 6.4 „„, br) , 6 . 60 UH. , l-7.,H„. ,.„ (I „. „ 
J=7.3H 2 ), 7.68 (1H, d, J = 7.3Hz) 

APCI-MS (m/z) : 2,8 (M"+ 1) 

Prep.n rnM ^ n jj 9 

25 
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^-o, uti o„ ofN . be 

y')giycine (3 59.) in H ' ria zo]-l- 

( ° } ,n dry ,etr ^ydrofuran (THF 30m n 
O »W^oridc(,.0S.„. l0 . s oc und . ' 3 ° m, >— -d,d 

Af - -e drop of dimcthvJf S,,rri " S - d -iiro t c B stream. 

P dlm ethyj i ormamide was added . 

5 stirred for 2 hours under the™ "^'^ WM 

' the same c °ndi,ion S . To the 
mixiure was adden w "action 

^dded dropvv ISe a mixture of 2-cvcloh 
•«eth yIaniIine (2 1? C - VC,oh cxycarb 0 ny|. 6 . 

20 — sunder , nesameconditions < dry THF for 

•cmpcraiure overnight Th • at an,bicn ' 

Ammonium acciale (*J o«) ""'^ 

(4 U 8) vvas added to the c^i 
— dfor] , hnurai ^soiut.ona nd the mixture 

rd,dmb,enl tcmpcr.iu re . Acetic . ., 
rc ™vcd in vacuo ,„ give a . , Ce " L dc,d "as 

— d washcd „ Wh ' Ch d ~ «- e.hy, 

-ashed w„h di,u,ed sodium hydroxide ao 
and -a lcr successive,, Afte ri . ^ S ° ,Ulio « 

" — -su,f atc !he 
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-•»«. ... removed ,. v,c»„ ,. give . crysIa „ in£ ^ ^ ^ 
P"lven Z ed ,. . ..„„„ of dnsopropy| eihef n he;[ane ^ 

collected by filtration to c jve (3RS\ t. u 

give (3RS)-3-ben2yIoxycarbonylamino-5- 

cyclohexyl-9-methyl-2,3-dihydro-1H 1 d k 

inyaro lH-l,4-benzodiazepi„-2-one (2 36g 

S 58.3% yield) as a crystalline powder. 



mp: 171-173'C 



10 



IR (Nujol, en" 1 ) : 3490 (sh), 3300, 3200, 1710, 1685 1620 
1520, 1370, 1056, 987, 793, 749, 696 

'H-NMR (DMSO-d 6 , 0.8-2.0 ( 8H, m) , 2.33 (3H, s) 2 91 

dH.br, 0, 4.86 (1H, d, J = 8. 7H2) , 5.03 ( 2H. s), 7. 16-7.60 (8H m) 
8-11 (1H, d, J = 8.7Hz), 9.96 (1H, s) 

APCI-MS (m/z) : 406 (MV 1) 



15 £££Jar.nmn 17-^ 



20 



(3RS,-3-B e „ zyl „ xyCilrbonylami „ 0 . 3 . cyc|i)hexy| 2 ^ dih>dfo 

'•'- di "-^'H-M-^n 2 o di a 2 ep in . 2 . onewi5preparcdinasimiiar 
manner to that of Preparation 59-3. 

'H-NMR(CDC1 3 ,d) : 1.0-2.0 (8H, m), 2.34 (3H, s), 2.75-2 80 
(1H.«). 3.16 ( 3H.., 5.01-5.15 (2H, m) , 5.18 (1H, d, J=8 .5 Hz ) 6 54 
(1H, d, J = 8.4Hz) ; 7.2-7.4 (8H, m) 
Mass (APCI) : 420 (M + +l) 



25 
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fre PnriMjp n 17 i 

> '"P».,io, 59-6. S """ ar ma ""<"» ,ha, „f 

'H-NMR (CDC1 3 ,S) : 0.8-2 0 flOH , , 
OH, m), 3.16 (3H, s), 4.34 (m h , 34 ( 3 H, s)l 2 . 7-2. 9 

(1H - b r. s), 7.I.7 5 HH , 
M ™ (ARC, , 2S6 (M ° (3H ' m > 



10 



( 3 Rs,.,. (2 . me , hy|phe 

(2 - f, »-— 1 ,., mellly , 2 ,3. d ,, ydro . i ; ■ ;~-^,o., 

7 - 8 -8-0(lH, m) (9H ' m >' 7 - 5 -7.7 (]H , m)) 
Ma " (APCI):516(M- + 1) 



£re P'ir l iiip n 



(3RS )- 3 -Ami„o-l- (2 . met . . . 
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methyl-2,3-dihydro-lH-l,4-benzodiaz e pin-2-one wa 5 prepared 
similar manner to thai of Preparation 30-2. 



in a 



10 



15 



20 



mp : 198. 1-202. 6°C 
IR (Nujol, cm" 1 ) : 1695, 1665 

'H-NMR (DMSO-d„c5) : 2.26 (3H, ,), 2.44 (3H, ,). 4.44 (1H, 
«>. 4.60 (1H, d. J=17.4Hz), 5.40 (1H, d, J=17.4Hz), 7.0 (l H) m)l 
7.2-8.0 (HH, m) 

Mass (APCI) : 416 (M*+l) 

Preparation 1 Q 1 

2-Amin 0 -3- e ,hyl-2'-f]uorobc n2 o P hcnonc was prepared in a 
similar manner to that of Preparation 50-1. 

IR (Neat, cm" 1 ) : 1620 

'H-NMR (CDCl,,*) : 1.30 (3H, t, J = 7.5Hz), 2.55 (2H, q> 
•1 = 7. 5Hz), 6.5-6.7 (3H, m), 7.0-7.7 (5H, m) 
Mass (APCI) : 244 (M*+l) 

Prep-T-Tf jp n ]Q 7 

2-Bromoace.ylamino-3-c.hyI-2'-fIuorobenzophenonc was 
prepared in a similar manner to that of Preparation 29-2. 



25 
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m P : 90.2-9l.6°C 

'H-NMR (CDCI 3 ,(5) 1.26 (3H, [, J = 7. 5 Hz), 2.69 (2H , 

3..7 (2H. ., 7.0-7.4 ( 4H. 7.4-7.7 (3H, m). 9.02 (1H 
br, s) v *' 

5 Mass (APCI) : 366 ( M * + 2). 364 (M *) 

A mixture of 2-bro m oace ty | am i„o-3-c,hyl-2 
!0 nu °roben2ophenone CI? ()a\ k ^ 

(12.0g), hydroxyzine hydrochloride (17 65a) 

—■„.,. The mixture was evaporatcd ^ vacuo o 
precipitates. W « M to th . „ nhw ^ 

Prec,pi,a (c was collected by filtration . 

»y nitration and washed with water to 

itf0rd5 -( 2 -«-oroph.- y |,.9.« IhyI . 2i3 . dloydro . 1H . l4 . 
b e n Z odia Z epin-2-one-4-o.xide (9.25 g , 94.2%). 



20 



m P : 170. 9-176. 2 0 C 



'H-N MR(CD C,, 5):1 .3 0< 3H,,, J=7 , H2) 2 82 (2H 

J = 7.4Hz), 4.69 (2H, s). 6.8-7.0 (1H, m), 7.0-7.6 (6H, m), 9.05 (1H 
or, s) v 

Mass (APCI) : 299 ( M -+l) 



25 
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A fixture 0 f 9. Plh , 

be nzodi a2eDfn - ' ( f,UOro Piienyi). 7 3 ... 

2e P'n-2-cn C - 4 -o xidc fp ' - 3 -**ydro-] H -J 4. 

*^ <»-> - ^ ~* — ( 3 2m0 in 

D "— ■ ... added , oi ; 

" p : "S-8-22S.1-C 

c«-I,., 7 , n 

f*'C„ : (M . + ]) 7-0-7., (7Hj m) 



(3RS) - 9 - E '^-3-p htha(irn ,. doo . 
of P P ln -2-one vv as p . ; -> 3 -dihydro- 

a " d ) •• 1.0- J 3 /in 



WO 98/15535 

*CVJP97/03483 

/. o/ (ih, S ), 7.0-7 1 n u 
7 -5-7.8 (3H, m), 7.8-8.1 (4H, m) 

M " s (APCD . 428 (M*+l) 
£repn raiin n ? Q £ 



A mixture of (3R*\ . , 

f,UOr °P"en y ,)- 2! 3- dihydro . hyl 5 ^ 2 - 

iH-l,4-bcnzodia2enin •> 
h ^ d — hydra(e >««P«n-2.o» e (6. 0g ) and 

ver sodium sulfate nnH 

* A..,.,,.. , give (3R J : 7 hSd " ilh ' 
"■•'•P»..r.). 2 .3. d , 4jiro . 1H ' 4 3RS '- 3 — -,v,- 5 . (2 . 
20 81.0%,. 1H - M - h "*°<^p in . 2 . onc (3 . 37e 



™P • 178.2.180.6'C 

'« (Nujol, c.,-1) : 1620 

' H -™R (DMS0 . d , ,„,,„ 
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Mass (APCI) : 298 (MVl) 

- Pre Pfirf1| fon |Q-7 



(3RS)-3- Tcrl . butoxycarbo r| 

«*yl-2.3.dIhydro.lH-l 4 ben2od - • ( - flU ° r ° Phe ^)-9- 
Hl,4ben20d,a ^-one Waspreparedina 

lm ' ,dr man ""'o that of Preparation 20-7. 

m P : 88. 1 -92. 1°C 
10 IR (NujoJ, cm' 1 ) . , 670 > mQ 

'H-NMR(CDCI, $) ■ i , , „ 

OH L2 " U (3H ' 1-48 (9H,s) 2 6-2 9 

(2H> m), 5.31 ClH d r-x *u . < 

1 d ' J =8-6Hz), 6.40 (1H d J-8 «u . , „ 

">). 7.4-7.6 (2H, m), 7.6-7.8 (1H, m), 8.16 (1H b, s ) 7 ' 4 ( 4 H. 

Mas, (APCI) : 398 (M++1) 

5 

Ej^gajuLLuii L2 m, 

(3RS)-1-E,hox yca rb 0 n y ] melhy] .3. lerl . bulo ' . 

5-(a-,i.„ ropfc .., 1) . 9 .. 

W - P-pared i„ a simi]ar manner 

nai ot Preparation 59-3. 

IR (Nu j oI > CI "" ] ) : 1750, 1680 

'H-NMR (CDCI, (J) . , „ nu 
r 7m , 3 ' d) - 1 - 33 < 3H ' l '^-0H 2 ) ( 0.99(3H « 

J = 7.1H Z)) 1.46 ( 3H,s), 2.6-2.8 (2H. m) 3 7 4 w,„ 

} (3H ' ^ J=8 - 8HZ >" 6,42 (1H, d, J = 8.8H 2) , 70 -7, 
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(2H, m), 7.2-7.4 (2H, m), 7.4-7.6 (2H, m), 7.7-7.9 (1H, m) 
Mass (APCI) : 484 (M* + l) 

Preparat ion 1 Q-Q 

(3RS)-l-Carboxymcthyl-3-lert-butoxycarbonylaraino-5-(2- 

fl«or 0 ph e nyl)-9-e«hyl-2,3-dihydro-lH-l > 4-benzodiazepin-2-onc was 
prepared in a similar manner to that of Example 48-2. 



10 IR (Nujol, cm" 1 ) : 1720, 1680 

'H-NMR (CDC1 3 ,(S) : 1.25 (3H, t, J = 7.1Hz), 1.45 (9H, s), 
2.6-2.8 (2H, m), 3.85 (1H, d, J = 17.2Hz), 4.87 (1H, d, J=17.2Hz), 
5.37 (1H, d, J = 8.8Hz), 6.40 (1H, d, J=8.8Hz), 7.0-7.9 (7H, m) 
Mass (APCI) : 456 (M*+l) 



15 



Prcpnr.-ition 19-10 



(3RS)-l-[(3-Azabicyc]of3.2.2]non-3-yl)carbonylmethyl]-3- 
lert-butoxycarbonylamino-5-(2-fluorophenyl)-9-cthyl-2,3-dihydro- 
20 lH-l,4-benzodiazepin-2-one was prepared in a similar manner to that 
of Preparation 59-5. 



IR (Nujol, cm" 1 ) : 1720, 1650 

'H-NMR(CDCl 3 ,<y) : 1.34 (3H, t, j=7.5Hz), 1.45 (9H, s), 
25 1.4-2.2 (10H, m), 2.7-2.9 (2H, m), 3.2-3.8 (4H, m), 3.96 (1H, d, 
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J=15 - 5Hz)l501(1H '^^ m) 

7-1-7.3 (2H, m) , 7.3-7.5 (2H, m)) 7 . 7-7.9 (1H, ») 
Mass (APCI) : 563 (M*+l) 

5 Prepar^j^p 1" 1 1 

(3RS)-3-Amino-l- { ( 3 -a Z abicyclo[3.2.2]non-3- 
^^^-(^^ 

ben 2 o diazepin . 2 . 0ne was Pr ep aredinasimilarmannerio|hat ^ 
10 Preparation 30-2. 

mp : 160. 4-164. 8°C 

'H-NMR (DMSO-d 4 ,c?) : 1.26 (3H, I, J=7.4Hz), 1.3-2 7 (I0H 
-). 2.75 (2H, ,, J = 7.4H Z) , 3 ,.3. 4 (2H , m) , 3 , ^ ^ ' 

('«■ '.2-7.4 ,3H, -). 7.4-7.6 (2H,.,. 7.6-7.8 (1H, m) 
Mass (APCI) : 160. 4-164. 8°C 



Prepn rn| j., n 2Q i 



20 



25 



2-Ami„o-3- i sop r op yI - 2 , nuorobcn20phenone ^ ^ 
a similar manner ,o .hat of Preparation 50-1. 

IR (Neat, cm' 1 ) : 1620 

■H-NMR ( CDC,,. tf)!l . 26(3Hi U. J=6 . 8H2) , i 30 (3H d 



94 



10 



15 



WO 98/15535 

PCT/JP97/03483 

- (]H , ra) , 3 . 64 (1H , br) 6 5 ? 6 

Mass (APC[) : 258 (M>1) 
Pre P a rnfirn 2jj ~ 

2-Bro rauatclylamino . 3 .. sopropv| 2 f)uo 

Prepared in a simil, nzo Pheno ne was 

,naS,m,,ar -a„„crto th a, ofPreparation292 

mp : 125. 8-126. 3°C 
'R (Nujol, en," 1 ) : 1660 
'H-NMR(CDCI 3(d):1 . 27 

7.4 ( 4H (m ) )7 .4- 7 .« ( 3H, m)>8 . 86(]Hi 
Ma " (APC ') 3 *° (M-+2). 378 (M*) 



5 - (2 - FI »°-p'-yi)-9- is op r „ py ,. 2 ,3. dihvdro . 1H 

rrrr — — — - — 



20 

m P : 205. 5-207. 7°C 



(1H, br, s) (3H ' m )> 8 -9l 



25 



^ ass ( Ap CI) : 313 (MM) 
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Prepar ation 79 .4 



(3RS,.3..«. lo V-5. (2 . n „ 0 „ pb . yI ,. 9 . lMpFopyMiJ _ d e _ 
oi Preparation 19-4. 

m P : 243.2-247.1 0 C 
'H-NMR (D MSO. d ., tf): ,. 12(3H , 

7 -l-7.5(3H, m) , 7.5-7.7 (3H, m), 10.40 (1H . br, s) 
Mass (APCI) : 355 (M*+l) 



15 



A •'PM)-3-....„,.S-(2.n..„ pll „ yl) . 9 . 
»*<« <".5.) ..„ p»U.,i. H . p.,...,.. ..„ (2 . 14g)jnNN . 

«-^™„«. (,..,, w . 1 . lir „ dliw fori 3hoo ; s ^ 

P'-Pl...... w hlch wwc collcc , ed by ri ,, raijoo washed w|(k ^ 

- a, dricd room lempemu „ afford (3RS , 3 . ph , ha|jmjdo _ 5 

<- n -«p^"yO- 9 . is „ propy , 2 , 3 . llihydro . iH 4 bcnzodia 

on' (3.08j, 90.6%) as , powder 
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m P : 247.6-252. 2°C 

' H - NMR (DMSO.d.,tf J:I . J 
^H Z ,,,3., 7(1H , ni , 5 6 2 3 — "H 2) ,,33 (3H , d , 

Ma " (APC <> : 442 (M*+Jj 
0f P ^Para,io n 19-6. " S, ' mi,ar ma "ner to 



ro- 
'o that 



15 



m P • 192. 3-198. 6°C 
IR CNujoJ, cm 'l } . 169Q 

lit * . . 



j = 6 -^), 3.3-3 6(IH ; ) lli(3H '^-^) (1 . 29(1H d 

4 ' 2 °OH, s), 6.9-7 7, 7 „ , 
Ma " (APCI) • ii, .. (7H ' m ) 



20 



Mass ^PCIJ:312 (M - +1) 



A mixture of f3R c . , 
2 ' 3 - di ^-H- M - hcnzodl . 2 ^- f,UOr0 ^-^)-9-, (lpropy) . 

y ' am,ne hydrochloride .rich . • 
b ^'^arbo„ afe(l57 ' ,e,hy,an,lne ^l mg)anddl , teru 

( &) ""Wen. chloride (30ml) 

(JUn,J ^ Wa * birred at 
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room temperature for 1.5 hours. Chloroform and water were added 
to the reaction mixture. The separated organic layer was washed 
with water twice and dried over magnesium sulfate. The solvent 
was evaporated in vacuo to afford a crude paste, which was dissolved 
5 in diisopropyl ether, and allowed to stand at room temperature to 
afford a pale yellow powder. The powder was collected by filtration 
and washed with diisopropyl ether to afford (3RS)-3-tert- 

buto X ycarbonylamino-5-(2-fluorophenyl)-9-isopropyl-2 T 3-dihydro- 
lH-l,4-benzodiazepin-2-one (1.55g, 78.1%). 

10 

mp : 196. 0-199. 2°C 

IR (Nujol, cm' 1 ) : 1715, 1665 

'H-NMR (CDCI^tf) : 1.32 (3H, t, J = 6.6Hz), 1.48 (9H, s), 
3-1-3.3 (1H, m), 5.32 (1H, d, J = 8.6Hz), 6.41 (1H, d, J = 8.6Hz), 7.0- 
15 7.4 (4H, m), 7.4-7.6 (2H. m), 7.6-7.8 (1H, m), 8.15 (1 H, br, s) 
Mass (APCI) : 412 (NT+1) 

Prepnrnt;» n ip.fi 



20 



25 



(3RS)-l-Ethoxycarbonylmethyl-3-tert-butoxycarbonylamino- 
5-(2-fluorophenyl)-9-isopropyl-2,3-dihydro-lH-l,4-benzodiazepin- 
2-one was prepared in a similar manner to that of Preparation 59-3. 



IR (Nujol, cm" 1 ) : 1750, 1720, 1670 

'H-NMR (CDC] 3 ,6) : 0.99 (1H, t, J = 7.1Hz), 1.20 (3H, d, 
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'■«•»*>.'.<-..« (3H. B , 1 , 6(9Hi , ) 3 7 4 

■>•"•« OH. d. j.l.jh,, S3 •- PH, m), 3.0-3.2 (]H, 

'"••'Hi). 7.0.7 , , (,H ' d ' J - 8 ' 7H ^^I (I „, d , 

,.„ - '- 4 (-H, m), 7.4-7 fi nu 

OH, m) A6 (2H, m), 7.7-7.9 

5 Mass (APCI) : 498 (JVr+1) 

( 3 RS)-l-Carboxvme thy J-l. tert h , 
Was Prepared in a simiJar „ ^^^pin-Z-o^ 

'*(N«Jo,. c^ ):1720>]690 
' H ' NMR ^h,<S ):1 . 14(3H 

M-m (APCI) : 470 ( M - + l) 



20 



(3RS)- 2 . {(3 . A2ab 

*^bo„y, Jmino . 5 . (2 _ nu ^ 

di ^-H-l,4- bcn2odlazepin2o B ^- 9 -P~PyI.2.3. 
nat or Preparation 59-5. 
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IR < Nu i o1 - 'm' 1 ) : 1720, 1650 
'H-NMR (CDCJ 5 , <J ) . | 2] m( , w 

(1H ' d - J =15.4Hz), 5.16 (ih d 
(7|^ 5 ^ Z ^' 5 41 d J =8 -9Hz), 6.39 (1H, d, i=8.9Hz), 7.0-7.2 

Mass (APCI) : 577 ( M *+l) 
(3RS).3.A m i„o-l.[ ( 3.a Z abic y cl„|3.2.2,„„„.3. 

;T; rbu "r e,hy,, -"- dih '-- 5 <-'— n yl )-9. is „ Propy , 1H . 

1.4-bc n2 odiaz epi „.2. 0 „ e was prepared . . ., ' 

m P : 211. 6-214. 2°C 

IR (Nu -» oJ - "n" 1 ) : 1080, 1640 
'H-NMR (DMSO.d.. ff):1 . 10(3H , d , , 
20 J = 6.6Hz), 1 4-7 2 MOH . , « ( ' ' 

OH.d.J.i 6 .3Hz), 4.36 (IH.br s) 5 22 mm , , 

/ill ' }> 5 22 < 1H > d < J=J6.3Hz), 6.8-7 0 

^ H -)- 7.2-7.4 PH >m) , 7.4-7.8 (3H, m) 

Mass (APCI) : 477 (ivT+1) 



25 
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^ RS )-i-(2-Ace t oxye thv n3. 

,' r(n - w - «•'>•• I6I0 

( ' H - ^ 39 (1 „. t - ° 0H - PH. „. 2 . 84 

■o ; H2an<i ^^.5.0.5., (3H , ( - mh 



f 3R S)-3-Ami no . 1 . (2 a 

'H-NMR (CDCI > 
M " s (APCI):35« (M . + 1) 
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A mixture of (3RS)-3-amino-l- [ (3-a Z abicyc]o [ 3.2.2Jnon-3- 

y I )" rbo -yf»««»yI]-2.3.dihydro.9.»e«h,1.5.(2.nuoroph«ayl).lH.1.4. 
benzodiazepin-2-one (1 . 0g) and 1, r - carbony]diimidazok (723mg) '. n 

-etrahydrofuran (20 m .) was stirred at roo m temperature overnight. 
5 Ethyl acetate and water were added to the reaction mixture. The 
separated organic ,ayer was washed with water twice, hrine and dried 
over magnesium sulfate. The solvent was evaporated in vacuo to 

afford (3RS)-l- [( 3-azabicyclo [ 3.2.2 ] no n -3-y 1) carbony,methy, J -2,3- 
di Mro-5-(2-fluorophenyl)-9-methyl.3-( im idazol-l. 

10 yl)carbonyla m ino-lH-l,4-ben ZO diazepin-2-o„e (1.27g) as a 
c rystaUinc powder. 



mp : 107.3-1 1 8. 2 W C 

IR (Nujol, cm" 1 ): 1680, 1645 

'H-NMR (DMSO-d 6 ,d> ) : 1.3-2.2 (10H, m)> 2.45 (3H, s), 2.9- 
3-4 (2H. m >. 3.7-4.0 (2H, m), 4.12 (1H, d, J = 16.0Hz), 5.18 (1H d 
J-16.0HZ), 5.48 (1H. d, J = 7 .4Hz), 6.9-7.1 (2H, br, m) , 7 . 2 . 7 . 4 (2H 
7-5-7.7 (2H, m), 7.7-7.8 (1H, m), 7.91 (1H . br, 8. 43 (1H . br, 
s), 9.84 (1H, d, J = 7.4Hz) 

Mass (APCI) : 475 (.VT+1) 



15 



20 



Prepn r. n t jr, n 22__L 



(3RS)-3-Benzyloxycarbonylamino-5-cyclohexyl-l- 
25 C ' hOXy "' h "" y| - mClhy, - 9 -'^'-2.3.d ihydr „. 1H . M . hc „ zodia2cp , n . 
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2 — -.. prep artd . similar ,.„„., , o >f prepar3ij(in 3 
(Nujo1 ' : 1750. 1720. 1670 

'™^c l3 . ff);1 . J . 22(10H ni) J2 

« 2 "<3H, S) , 2 . 7 . 2 . 9 (,„.„,. 3 ., 2 d , , 67H ^ H2> - 

/■ - un, a, J = 16.7Hz), 4.1? OH ^ 

-^Hz,4. 68(1H>diJ=16 

I o ij, . ~ (2H ' br ' m )< 5.22 (1H, <J, 

J=8.6Hz), 6.47 (1H, d, J=8.6Hz), 7.1-7.5 (8H, m) 

Mass (APCI) : 492 (M*+l) 



10 



Preprip-,, j» n ^ 2 



15 



20 



(3RS )- 3 -Ben, yl o xycarbonylamino . 5 . cyclohcxyj _ 23 _ d| 

1 " Mrbo *y»«M-9-»e I hyMH.l,4.b.n l odi.zepi„.2 one 

. ., Zep,n 2 -° ne was prepared 

a similar manner ,„ that of Example 48-2. 
If * (Nujol, cm" 1 ) : 1720. 1680 

'~^c,. tf):1 ,., 2(I0Hm) 2 33 (3Hs)28] 

0H. ra ,, S4(1 „, d , J=I 7.,H„. «.„„„„,,.„.„,, 
Mass (APCI) : 464 (M' + l) 



25 h <3RS >- I -|' 3 -A" 1 . i c yt ,o [ 3 .2 2 |.»,.3, l)c , rbt , y ,„ 

^'"^■y-.-i..- 3 -.r«..».., 1 . 2 .3.,, ftydro . > .., llly ,, H . Jf4 . 
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be ^odiazep in . 2 . 0ne 

was prepared in 

Pre Para, 10 n 59-5. S,m,,ar mannc ' to that of 

5 ,„ } ■ ]72 °. 1660 

H-NMR (CDCJ 

'-15.5H,,. 4.9-,. 2 (2H , •"• J " 5 ' 5H ^4.96 (I „. d 

•"*>• 7.1.7.. ( .H. m) • ' " 8 ' 6H2) - »• HH, «,, 

Ma " (APC " : "I (WVi, 

Pre Para,io n 49-2. ^ ' S,nH '' ar mann " '« , hat of 

'* (Nu * ol > cm' 1 ) ; 1660 
'H-NMR (CDCJ rfv 

" ,ih - b -- »-3-m«:. ;v;" H (, r " , - 2 - 4,p "->- 

M -(AP CI) .. 437 (M . tl) (3H -"" 
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«--» , .-":;:izr:;:r--"-'-'-- - 

'"<»"*". «-'): 1720. ,660 
H-NMR(CDCI„tf ): , ,. 2 

d ;; 7 0 0Hz, ' 5 °-— -».- 8 

M«s(APCI):53 8 (M - +i) 

(3RS )- 3 -Amino-5-cvcJoh , 

^ H l,4-ben Z odia ZC p in .,. 0nL , , 

,R (N-jol. cm-1) .. , 61tfl 
' H - NMR (CDC )3 , 5); ,,,,.„„ 
2 " (3H ->--' «UH, m) , 4 , 2 . IH „ , ( ' 0H - 2 38 2 .39 

<™- '■>•»■>*.>. 12., 2 ' I7 " ,,, - 4 - M »«-^.>.5.„ 

7 -'(6H, m) , 7.5-7.7 f 1H m > 

Ma » (APCI) : 404 (M- +I) ' 
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To solution of 2-chJoroace.vl fi . 

-""<"(»-.)-«.«,„.„, " " ,, " , "" (, - 44l > " 

("■01«, 3eq. m0 l) under siir,i„„ , nJ 
'"-»«">• The mixturc „, r, " S a ""»o lins in a „ 

a - d •«««<«., and dried ov ;;;" ,io " - 
— -p^ J ; „ h,ch - - 

r" ,ww --*-----t: l :r:rr ,taiM, " i 

©• oy. as an oil. 
IR (Film, cm" 1 ) . 347n 

,H ^ccDc,,. tf) .;;;;" a7 - 1Mo - 9w -^ 

i=7.2Hz) (1H - d ' J - 7 -^).7.62(lH t€ ,. 

APCI - M s (m / 2):196(Mt+l) 



20 



' 3 ^)-3-Be„ 2yloxycarbony|3m|no 
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5 



10 



mp : 152. 6-153. 8°C 

— ,, J1(2H , dd ( j ; i2 , ' 3 ■)••■» 

APPI mc / (8H ' m ). 7.98 (1H S ) 

APCI-MS (m/z) : 384 ( M -+ 1) } 



^R S) . 3 . BenzyJoxvcarbonyjamino _ 2 ^ d 
e,h ^ycarbo„y|. mcth yJ . 9 . me|hv . 

,hy " hi ° methyi - 1H -M- 
"p.n-2-one was p rcpared in a 

15 Preparation 59-3. '° ,hat of 

'H-NMR(CDCI 3)( y) . , , n .. u 

•'•^• o ««.,.,.,,„,, ;; h ;' 2 - 35<3h ' 

5.0-5 ? o H u , ( ' d ' J=1 6.9Hz) 

- ( 2 «> br. m), 5.30 (1 H d J-s ah 4 r J ' 

7 -5 (7H, m)t 7.74 (1H, d, J = 7 .5H 2 ) 

Ma " (APCI):470 ( M - + |) 



<3RS) " 3 " Be " Zy """'"' h "''VUn, i „ l) . 2 ,3. <lih>dro . ] . 
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-« Prepaid ,. , similar ma 1 -«-»«»*«.pl.. 

"mlarnunner ,„ 'ha, of P,e pa , a , ion 59 . 4 

'H-NMR ( CDC, 1>tf) ;2 . 0 . 2 . 2 (3H 

5 «-0 (2H. ra) , «.,.,.„ (l „, br) , 5 < 3 "' -)• 3.*- 

7-2-7.6 (7H, m), 7.75 (1H, d, J=6.7H Z ) ^ J=8 4Hz ^' 
Mass (APCI) : 442 (M'+l) 



10 



20 



(3RS)-l-(( 3 . Azabi 2 

' H -'.4- b e„,„d iazcpin .,. ones>as M-hion,.,^, 
» f Pre pa r a ,, n 5 , 5 

'"(Nujo,, cn,-',:1725, , 675 , 164() 
'H-NMR (CDC1 3 , <S ) : i 5., „ . , 

■>■*•<» OH. d. ,.,4.71*, S09 (2H 4 ' ' , ' V '-' il - 

7 -5(7H, m), 7.76 ( 1H , d, .1,6.5Hz) 
Mass (APCI): 549 (MVI) 

f rL T ;, rrHj nn 



25 



(3RS)-l-f(3. Azabi 

' > '> carb »nylmethyl]-3. 
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Pfepared 'n a simiiar m ' 1 ydr °' 1H - ] ' 4 - be ^od ia2epin . ? o 

^eparaiion 59-5. 

'H-NMR (CDCl ^ 

:'----^::r H ; m) ,, 44 

suJlatc. rhn , brinc and d r ; ^ 

Pn ° Ui Powder (67? mrtl a Crud <- J 

^ich were , S) C ° m P 0 "ng l»„ di , 

— *ep. r . led by W||fc d — o is0 m ers , 

cv aporau-d ; res Peciiv e «ji a „, 

U ,n el M acei ale p 
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was washed with aqueous sodium 

The rcspccnvc separated organic layer was dried ^ ^ ^ 
- d evaporated in vacuo to . fferd each dlastercoisomcr of ^ ^ 

(3S)-l- f (3-azabicvcio [ 3.2.2 ] „on-3- y] )carbonyl m e,hyi ] -3- f (S) 

M- be „ Z odiazepi„- 2 . one r espec, ive , y . (S) . isomcr ; 25?ma 33 ^ 
y>eld. and (R)-isorner : 251 mg> 32.7% yield. 



10 



15 



(S)-isomer 

Mass (APCI) : 596 (jVT+1) 

'H-NMR (CDClj,(5) : 1.3-2.2 (10H, m), 2.45 (3H. s) 2 78 
<«".<«. ,....„, ..a,,.,,,,,, 3.,3, ,4H, m) ,3,.3, ( 2H. m) , 4 . 01 
' ' "• ,= I5 ' 5H * 5 ' 1 «< 1H -^-5.5H 2 ,5. 68(1 „, 
'•0-7.6 <„„. 7.7.7.9 (1H . .), 8 . 92 (1H> d> , 



(R)-isomer 

'H-NMR (CDCI 3 , <5 ) 1.4-2.2 (10H, m). 2.46 (3H. s), 2,6 
(IH - d * '-"•♦""■'i ».7H„. 3.3-3, (4„. m) , 3 ,.3. 9 (2H m) 
4 03 (1H, d, J=15.5Hz), 5.11 (JH, d, J=15,Hz), 5,7 (1H tl ' 
» '--5H.,. 7.0-7.. <„„..,. 7.7.7., (.»..,,,.„„„,„, ,.■ 
Mass (APCI) : 596 (M'+l) 



Pfe r ar nti"n ?6 3_ 



25 



A mixture of (3S)-l- [( 3-a 2 ahicyc.o { 3.2.2]no„-3-y, ) - 
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Carb0n >'ini el hy|J.3r fs , 

'"""yi-ni-e C 4 2mg) in , e , „ 2Cpin - 2 -one (235 mg) and 

«n 'etrahydrofuran f 2 OmM 

" ,n ""« ««■« acid (J 0mJ) ' •'"•"..*....„ 

r ° a "' a " »«-«. 7«.« r ,. W) . 
Ma " (AOC, : 449 (MV1) > 



^ 3R )-3-amino-i-r/ 3 •« , . 



1 1 J 
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'H-NMR (DMSO-d 6 ,d) : 1.3-2.2 (10H, m), 2.44 (3H, s), 2.9- 
3.1 (1H, m), 3.1-3.4 (1H, m), 3.6-4.0 (4H, m), 4.18 (1H, d, 
J=16.3Hz), 5.17 (1H, d, J=16.3Hz), 5.21 (1H, br, s), 7.0-7.1 (1H, m ), 
5 7.2-7.5 (3H, m) ; 7.5-7.8 (3H, m), 8.98 (2H, m) 
Mass (APCI) : 449 (1VT+1) 

Preparation 9 



10 



(3RS)-2,3-Dihydro-3-!ert-bu(oxycarbonyIamino-5-(2- 
fluoroph e nyl)-9-methyl-l-(pyridin-2-yl)me.hyJ-lH-l,4- 
benzodiazcpin-2-one was prepared in a similar manner to that of 
Preparation 59-3. 



15 IR (Nujol, cm" 1 ) : 1720, 1680 

'H-NMR (CDC1, ,<5) : 1.47 (9H, s), 2.52 (3H, s), 4.53 (1H. d, 
J=15.1Hz), 5.37 (1H, d, J = 8.7Hz), 5.71 (1H , d, J=15.1Hz), 6.45 (1H, 
J = 8.6Hz), 6.9-7.5 (9H, m), 7.5-7.7 (1H, m), 8.2-8.3 (1H, m) 
Mass (APCI) : 475 (M*+l) 



20 



Prep.nraiiori 



(3RS)-3-Amino-2,3-dihydro-5-(2-riuorophenyl)-9- m elh y l-l- 
(pyridi„-2-v])me.hyl-lH-l,4-benzodiaze P in-2-one was prepared in a 
25 similar manner to that of Preparation 30-2. 
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10 



15 



IR (Nujoj, cm* 1 ) : ] 670 

'H-NMR (CDCI 3 ,(5) ; 2.52 ( 3H, S ,,4.50( IH . d, ,.„.,„„ 
«•«><«...>. 5 .7, ,,„.„. ,.„.„„„. 7.0-7.7 (10H..,... 2 .,. 4(IHi 

Mass (APCI) : 375 (M*+l) 

Prepar nt , rn ->fi , 

^Chloro- 6 - (2 . fluoroben20y|)aniJine ^^^^ ^ a sjmijar 
manner to that of Preparation 50-1. 

mp 86-87. 5°C 

(Nujol, cm" 1 ) : 3 400, 3290, 1620, 1600 
'H-NMR (CDC1 3 ,<5) : 6.54 (1H, i, J=7.8Hz), 6.8-7.0 (2H br) 
7-0-7.4 (3H . br. m), 7.4-7.6 (3H, br, m) ' ' 

Mass (APCI) : 250 (IVT+]) 

Prep.trqi inn 70.-) 



20 



(♦•»0«) and Pyri di„< (3 .04 g) ,. mc , nylcnc c „ |oride ^ ^ 

""""" br " mOJ "' yl >'»"""" • ... „.„.. i„ 

■■■«-».*. Al'lcr tlie addition was compleled, ihc mixture was^ 
* «»«d a, a mhie „, , cmpcralurc for 0-J h(jur ^ renuxed ^ ^ 
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Th « -i».r. „, .„„„„ , os , a „ d 

........... : mb 7"— 

•«'«■« and ,.„,,„ waur , mes a T S "' Ved '" e ' h> " 

" """'"P'opyl elner and col|c . 

«•<• as . whilc crys , a| ,; e H ""' h "»P'..... (5... g , 

ysia "me powder. 

,R C- N: "jol ; cm' 1 ) : 37?0 ,,_ Q , 
«H..) (2H ' S, ' 7 ° 8 - 7 - 8 '(7H, ni) , 884 



15 



S <^ium hydroxide (pellet o 82 > 
"'»«■•' (15«„ ^ „ alcr (25m "^^ "* "^'^ '■ • "«... of 

.c, y , ami „ 0 . 3 . chloro •-«-.... P e„ sionof2 . 

(3« m „ d „ de , „ irri "°' 4k '™"««. (*..0«, in 
> naer snrring al 30 . 35 o C 

•-»•••"•- .».....,„;,„ 





WO 98/15535 

PCr/JP97 /034fi3 

extracted with hi, i 

w,( n ethyl acetate Th» 

»«. an. d fi ed ovc , ma «*" ...» w aler 

I. v acu „ , 0 afford an T "< ••!.«. wa s 

P °Pyl clhe, and elhyi acei«, e Th 

0 «n».m„ .... was co)lecied T her « ullanl 

"■«oro-5.,2. f , u „ , ' a "° n a » d fried ,o g ive 9 . 

4 -°"f=(..74 g , 36 . 5% 1H -'."-l-n 2( ,d i a 2cpiV 

• " a »h„e e, yslalline powdef 

IR (Nujol, cm -l. . 

'H-NMR (DMSO-d „ / 



15 



As ^Pensionor9-chioro-5-r2 ri . 

i«.-6., h ,..„„„, „ . " ».«... ... 

""ord precipitate t„ ,i, 
'"'Pension w as added dii, C0 ° ,cd 

J dust, PropyJ ether p 0m j. - , , 
cooled further. Thc rcf , ( ^ dnd ,he fixture Was 



Py ther 10 give Hrcx i 
' ,u ^ophen y ,). 9 . ch|oro . ? ( RS) - 3 - a "^y.5- (2 . 

rysta/Mne powder. 
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IR (Nujol, cm' 1 ) : 3200, 3125, 1736, 1688, 1610. 1593, 1484, 
1371, 1322, 1212, 1091, 1060, 926, 794, 770, 748, 705 

'H-NMR (DMSO-d 6J 6) : 2.21 (3H, s), 5.79 (1H, s), 7.18-7.83 
•5 (7H, m), 10.72 (1H, s) 

APCI-MS (m/z) : 347 (M + + 1), 349 (M* + 3) 



Prep;ir:,|j on 7Q-<; 



10 



A mixture of (3RS)-3-aee.oxy-5-(2-fluorophcnyi)-9.chloro- 
2.3-dih y dro-lH-l,4-benzodiazcpin-2.one (3.60g), sodium iodide 
(15.59g) and potassium phthalimide (2.89g) i„ dime, hylformamide 
(25mi) was stirred a, 100 V for 1 hour. The reaction mixture was 
poured into ice-watcr and the resultant precipitate was collected by 
« titration. After washing with water several times and dried over 
Phosphorus pentoxide under reduced pressure, the crude powder was 
subjected to column chromatography on silica ge, eluting with a 
mixture of chloroform and methanol (100:1). The fractions 
containing the desired product were combined and evaporated i„ 
20 vacuo to give (3RS ) -3- P hthalimido-5-(2-fluoropheny. ) -9-chloro-2,3- 
uihydr 0 -lH-l,4-benzodia Z epin-2-one (0.82g ( 18.9% yield) as a 
crystalline powder. 



IR (Nujol, cm" 1 ) : 3350, 1780, 1720, 1710, 1380, 112. 886 
25 746, 712 
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■H.NMR (DMSO-d., 6) : 5.77 (1H, s), 7.20-8.02 (1 1 H, m), 
10.70 (1H, s) 

APCI-MS (m/z) . 434 (lvT + 1), 436 ((VT + 3) 
5 Prepnratinp 

To a suspension of (3RS)-3-phthali m ido-5-(2-fluorophcnyl)- 
9-chloro.2.3.dih,dro-lH.1.4.benzodi«epi„.2.one (0.8g) in a m ixcd 
solvent of le.rahydrofuran and methanol (1:1, 8ml) was added 
10 hydrazine hydrate (0.11ml) under stirring a, ambient temperature. 
The mixture was stirred a, ambient temperature for 0.5 hour and 
refluxed for 0.5 hours. After allowing to cool to ambient 
temperature, the resultant precipitate was filtered off and washed 
with cold methanol. The nitrate and the washings were combined 
15 and evaporated in vacuo to afford a residue, which was subjected to 
column chromatography on silica gel elu.ing with a mixture of 
chloroform and methanol (50:1). The fractions containing the 
desired product were combined and evaporated in vacuo to give a 
crystalline mass, which was pulverized in diisopropyl Cher and 
20 collected by fixation to give (3RS)-3-a mi no-5-(2-fluoro P henyl)-9- 

chloro-2,3-dihydro-lH-l,4-benzodiazepin-2-one (0.54g, 96.6% 
yield). 



IR (Nujol, cm" 1 ) : 3350, 3300, 1686, 1608, 1484, 1374, 1320, 
25 1215,1130,1018,968,830,746,715 
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'H-NMR (CDCl 3 ,d) - 2 77 nu k 
<™> 8.04 (1 „. br . s) " ( ' br ' S) ' 4 - 50(1H -^ 03- 7 . 68 

APCI ' MS <»*> ■ 304 (M* + 1)( 306 (MV 3) 
To a suspension of rjRSl ? . ■ 

^ 5U - 5 fi m methylene ,*m • , ' 

— ,„. under „,, rine 2 h > mn °' 

for 5 thc mixture was ^ 

ror j. 5 hours under tl> P «, stirred 
Q er the same conditions trie.hv. • 

a — — r, 7 d, " c,M 
^-....*j.«..d,." " c " o,o,,ve "- n «'■»«). 

coJumn chromaio« ra „hv 

20 with chloroform Fra.r ^ S " ,Ca fiel e,u,i "S 

Fraetions containing , he de<:ir . 

^^^ poralcdinvacuo(o C ^ Product were 

be j '"^^--^S-dihvdro^H 1 4 

b — Pin ,. 0ne (566 2 • 

powder. y ' d) 3S 3 whil * crystalline 
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ra P ■• 187. 1-188. 6°C 



IR (Nujol, cm" 1 ) • 3 2 in -j^n , , 

1254, H70, 1050 iron 
763.746,680 " ' 945 ' 88 ». "4, 

'H-NMR (DMSO-d., d) : 132 
10.S 4 (.„.,, OH, d, Ja8 . 6H2) 



,0 p r e r " r n t f n n Z2 f; 



'"(Nujo,, c m "' ): 1680 

' H - N »"«(CDCI,. ff):1 . 00(3 

3 - 8 -"-2 (2H, m) , 4 25 (1H d , , ' ^' <»H. „. 

' (1H ' J . J -17.2Hz), 4 95 ,,H i , 

539 ^ d '^H 2 ), 6 .4 2(1HdJ - 87H \ ( ' ' J=I7 - 2H2) ' 

7 MlH, br(S)(7 . 6 . 77(1H( 
Ma "(APCI);490 ( M ' + l) /y (iH, m) 

' - S) ., Chloro ,, 3 , dibydfo _ 3 . lcrl . buioxycarbony|amjno _ 5 _ 
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C2-f 1 uo r ophen y0 - 1 _ carboxymet 

P"P"cd in a si.iiar mj " '^"^""P^onc was 

«»»l-r manner to , hal of E„»pl« 48 -2. 

IR (Nu j°'- c n~ 2 ) : ^745, 1675 

1 Ut -J.i.<i) : 1.48 (9H, S ) 4 3] nu A 

5 - 0l(1M ' J -- 5H ^-^lH dH « =17JHZ) ' 
^-7.9 (7H , m) * d ' J - 8 - 8H2 >'^l (1H)d>J=8 . 9Hz) 

Ma " (APCl).-462 (M - + i> 



(3RS)-l. ((3 . Azab 

' Jn ° n " 3 - y 

'"■M-,..„ dlWph ( ^ 0 '° Phe " ) " , —~o ny , araino . 

' R (Nujol, cm" 1 ) : 1660 
,H -NMR(CDCJ 3 ,tf ): ,. 46 

(2H , m) ,4, 6 : V;;" (10H ' br, - 3 - a - 

br )S) ( H ' m),7 - 7 - 7 - y (lH, m))8 . 01(1H 

M «" (APCI);596 ( M- +1) 

" 5 ^4iaxiUjxLQ_2^_Li 
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Am "'-°'(3Rs ) . 1 . fp 

but0 ^arbo„ yIamino . 1H (2 - f,UOr °Phen yi )-3. I e rl - 

5 M.« M h.„ ri)chloric acid "■"• 2 — (660., , and 4N 

acetate 

tor 5.5 hours. Asal , (3m,) Was «irred a, 0 " C 

The . 

W, - 0 -»«.cr,.,., 1 ,.. powd ./ >,H - , - 4 - b "»««»P«.- J .... 

'« <"«•<. «.-'):,„. , 1650 
H-NMR (CDfi a* v 

>■'■*» I2H ):, ' 4 - 2 ' 2(I0H -™).3.2-3 5, 2H 

4 -" (2H -»)."-3«()H,d. J ,j 61H 2l 35 (2H.™). 
--- 2 ,, 0 ,_ 4(4H • •->(,.„, b , s) , 5 ,, (1H d 

7 - 9 dH, m , ' ""' m, ' 7 ' 5 - 7 '(lH, m) , 7 . 7 . 



20 



Ma "(APCl) : 469 (M - + 1) 



f 3 RS)-2 , J- Oihy<j ro -l-tcrl-bulyjcarbo , 

" ,lcn >/J-y-methvJ - 1 m i ^ § 
2 -°-c » as preparcd jn a 'H-1.4-b„„ dl 



1 2 J 
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IR (Nujol, cm" 1 ) : 1720, 1700, 1635 

'H-NMR (CDCI 3 , cS ) : 1.13 (9H, s), 1.45 (9H, s), 2.39 (3H s, 
4 03 (lH,d,J= 17 .lHz). 5.09 (1H. d. J.,7.J H z). 5.40 (1H d 
■ > = > -OH.,. 6.36 „„, „, M . 0HI) , 7 .„. 7 . 6 (4H- m) ? 7 . ? , (1H ^ 
Mass (APCI) : 482 (M*+l) 



Pre P 3 riili"n ^0 2 



A mixture of (3RS)-2,3-dih y dro-5-(2-nuorophe„ y ,)- 1 _ lerl _ 

^^'"^"y'-'^i-SMcrt-butoxycarbonylamino-^rnethyNlH-l^ 
benzodiazepin-2-one (130 mg ) and 4N HC, in e.hyl ace.a.e (1 ml) was 

,,frr,d,,fl f ° r5hOUrS - E « h >"-™ nd asa turalcdaqueous 
-oluii- of so dium bicarbonate were added to the reaction mixture 
The separated organic layer w as washed with water and brine and 
•hen dried over sodiu m su.fate. The solvent was evaporated in 
v-uo to afford (3RS)-3-ami„o-2,3-dihydro-5- ( 2-fluor 0 pheny,)- , . 

,er| - b - t 3rlc.rbo„„ m eihy..9.methyJ.lH-l,4.bc„zod i .zepi„.2.onc 
(lOOmg, 97.1%) as a crystalline powder. 

IR (Nujol, cm" 1 ) : 1720, 1670 

'H-NMR (CDCI 3 , <5 ) : 1.14 (9H. s), 2.39 (3H, s). 3.99 (1H d 

'-»->H,).«..5(,H, b'.O. 5.16 (IH.d.J.,7.1H l) . 7.0-7.6 («H, 
7-7-7.9 (1H, m). 
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Mass (APCI) : 382 (M^l) 
Prep^r a? j^ n ^ 



ORSj-S-Benzyloxycarbonylamino^.S-dihydro-l- 

elhoxycarbonylme.hyl-5.9-dimethyl.lH-1 4 a- 

ny 1H -M-benzod,azepin-2-one was 

P-Pared in a similar manner ,„ that of Preparation 59-3. 

'H-NMR (CDC]., d) ■ 1 10 /tu 

',.0) . 1.19 (3H, i, J = 7.1Hz). 2.33 (3H s) 

m) ,,, , 3 <,„.„,. , 50 (1H ; d ,ih ' 

J=8.6Hz), 7.2-7.5 (8H, m) 

Mass (APCI) : 424 (fvP+1) 

15 Prc P :ir nti>n I] z 



!0 



(3RS)-3-Bcnzyloxycarbonylamino-2 ) 3-dihydro-l- 
carboxy m e t hy,.5 ! 9-dime,hyl-lH-l ; 4-benzodiazepi n - 2 . 
P-P-ed in a similar manner ,o that of Preparation 59-4. 



one was 



»R (NujoJ. cm' 1 ) : 1720, 1690, 1618 
H "- N -« = (3H..,,«. ( 3„.,, s . 72(l|fid> 

'-'•««.>. ..73 ( ,H. d. ,... 7Hl) , 7.2.7.3 (S „, m , 7 90 (1H , m) ' 
Mass (APCI) : 396 (JVT+1) 
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(«S,- 3 -B„ zy , oxycarb<)nyiam . nu 

or Preparation 59-5. 
IR (Nujol, cm' 1 ) . 172Q 

'H M*,n 75 ' 1650 

^ 2..0 (3 „. 1)( 3. 2 . 3 4 ( , H ' (8H '- ) - 1 - 9 -^ (».«,. a . 3s 
Ma " (APCI).. 5 03 



20 y, )carh , f(3 - d " b,C ^f3.2.2,„on-3- 
2 "°- w.. prcpared a 

mi,Jr — - «^o,P reparatjon ^ 

IR (NujoJ, Cm - J ) . 3350 „_ n 

in MMD ' 5 °' 3270 > 1665, 1620 

» (3H , , ' -4-1.9 (8H, m). J 9. 2 j (lu 

■ 3 < 2H > m), 3.5-3.9 pH hr » 

br - m), 4.42 (1H, 
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Ma " (APCI );369 CM . + 1) 
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(3RS). H(3 . A2ab 

dimeihyjo 3 rii . . J ' 3 " y, ^ a rbonyJ me , h • > 

d,hydro - 3 -('™.-d«z„i.,. vnp k y,me ^.viJ-5,9. 
ben ^ia 2epin . 2 _ one )Carbo "^ mi no-i„. ]i4 . 

was prepared in ^ • 
P ^Para,ion 22 . m,,a ' mann «r to thai of 

10 

Ma »(APC, ) :42 7 (M . tJ) 
J =7.2H 2) U ^ br. s), 9.7J (lfff d 



T "'=«^«™ nofN . 
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—p.™..,.. A(t . r stirring for 5 5 bours an addjiiona| ^ cpba 

was a dded a„ d slirring w „ co „, inued ^ ^ ^ ^ 
Fro. , k . claar reaclion mtaufc m£ihyknc ch]orije ^ ^ 

vacuo a„ d ,„. rcsiduc was diss0 , ve(j ,„ ^ ^ ^ ^ 

was washe d wi ,h a„ aoaeous sohnio. of s„ dium bic . rbonale „.,„ 
br i„c. The orsa „ ic Uyer _ dMed ^^^^^ ^ ^ 

eva P o ra ,« d ,„ afford . reddish oi , which ^ s sub . ecied (o 

'■»« la,., ch,o„,a,og, aphy 0 „ si „ca gel (60F254, 0.5 mm , 20X20c m • 
Merc k) dcvcloped wilh . ^ of ch|oroform ^ d me _ hanni • 

« a- N. I( , R s,.,. ( ,.„. Weyclo(J . 2 .2,„o„. 3 . yl)carbony|me , „ y , 

2 ' 3 - , ""' d -^'-'™ = .hy.-2-ox„-,H- 1 .4- b a„ z „ dia2cpin . 4 . oxido .3. 

J"]-N--(3.««, hy lpli.. y „„.. as a wh „ e crysla]J . nc powdcr 

48.0%). fc ' 

15 m P : 244. 1-245. 6°C (dec.) 

,H - NM *(CDCl a+ CD 1 OD. d) : I . 5 3. 1 . 73 (8H . IIl)il . 94(1H 
2-05 (lH.br,,,, 2.25 (3H . .,. 2.41 (3H. s), 2.56 (3H s) 
3-20-3.36 (2H, n,), 3.54-3.81 (2H , »). 4.56 (2H, dd, J=15.8H Z 
J = 255.0Hz), 5.97 (1H, s), 6. 76-7.45 (9H, m ) 
20 APCI-MS (m / z ) : 518 (M'+l) 

Prep.ar.-nj on ^^.1 

2 '-A m ino-3WN,N.di me thyla m i„o)acetophenone was prepared 
25 in a S i mi J ar manner (Q (ha( Qf p reparatjon 
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IR (Nujol, cm" 1 ) : 3450, 3320, 1640 

'H-NMR (CDC1 3 , d) : 2.60 (3H, s), 2.64 (3H, s), 6.59 (1H, dd, 
J = 7.7Hz and J-a.lHz). 7.13 (1H, dd, J=1.3Hz and J=7.5Hz), 7.48 ( 1H> 
5 dd, J=1.3Hz and J=8.2Hz), 6.6-7.0 (2H, m) 
Mass (APCI) : 179 (M*+l) 

Prepnrntj^ n 7.1 ? 



10 



15 



(3RS)-3-Ben7yloxycarbonyiamino-5-methyl-9-(N,N- 

di me .hy!a m ino)-2,3-dihydro-lH-l,4-benzodiaz e pin-2-one was 
prepared in a similar manner to that of Preparation 45-2. 

IR (Nujol, cm* 1 ) : 1710, 1680 

'H-NMR(CDC1 3 ,<5) : 2.46 (3H, s), 2.67 (6H, s), 5.0-5.2 (2H, 
*). 6.56 (in, d, J=8.1Hz). 7.1-7.4 (8H, m), 8.26 (1H, br, s) 
Mass (APC!) : 367 (M*+l) 

Prep:ir n ti»n 3J 3 



20 



To a solution of (3RS)-3-benzy!oxycarbo ny lamino-5-me,hyl- 
9-(N ! N-dime t hylamino ) -2 ) 3-dihydro-lH-l ! 4-bcnzodiazcp )n -2-one 
(820mg) in N.N-dimethylformamide (5ml) was added portionwise 60% 
sodium hydride suspended in oil (94m,) under nitrogen stream and 
25 cooling in an ice-bath. The mixture was stirred under the same 
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c °ndi,ions for 3 hours. N . Bro 

("*S) was added , 0 , he rea f . "^"'"Wol^ ]n on* ac 

react.on mixture at O'C Tu 
m '*'ure was stirred at roo m tem ' reSU " ant 

- — added t0 ;; emperature 

ucu f o the mixture Th* 
5 «. was)l£d wjll] wa ; «Para,« d orf . anic , ayer 

— — 

«....,.,., lh . des| „ """" a -"' h » (*». 

° .-„„..,. ■ " P '° dU " — °^c d and 

"° 10 S'^e (3RS)-1-|,3 ,, t- 
^a r b„„ ylmc , h 1(3 - a2 ""^'o(3.2.2) nc , n . 3 . 

-^---,-:i:: d ;::r;:7 , - i ----^ N , N . 

42 "* »Wd) a s . cry „ a „. ' •"■ bCnZ "' ,ia "P'"^-o„ e (J10 

' crystal!, ne powder. 

' ' 2680, 1650 

H " NMR(CDCl -.*>: 1.3-2.2 (,0H . , 
(6H ' 3-2-3.4 (2H . 3 4 ° 0H ' »>•*•« PH. .,. 2 . 74 

J ^ 5 H Z ), 7.0-7., (8H> m) ^ ' m),5 - 2 - 5 - 4 ^ H -).6.48 (1H , d> 

Ma "(APCl):532 ( M ^l ) 



, '( 3 - d zab,cyclof3.2.2] 

- (N ' N - d - e ^yla m ino)-2,3-d lflyd 



nnn-3- 

ro- 
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— Para „ on5 ,; - - ~- ...... 

'"(Nuj.1. cm"', : 1680 164Q 
'H-NMMCDCl,,*): 1.3-2.2 ,,„„ „, , 

-----n H ,,, 16 , Hz) , 7o . 7 ;;;;---uH, d , 

Ma " (APCI) ; 398 (M - +1) 



( 3 RS,-3. B e„ zyioxyc2rb 

*"^-^-»--..»r....u„. k . 1 „ ye .j 3 ; ,,,M ' o - 5 - (i - 

15 P»Para,io„ 59 . 3 . »>»■«« .o ,ha, of 

»» (N.J... c m - );1720 , i680 
'"•NMR(CDCI a .(5): n,„„ , , 

' ' J - 8 6H 2 ), 7.0-7.6 niH m i -, , 
M "MA P C„ 33 2 (M - +1) (nH - m) ' 7 ^(.H. m) 



■E^Ra£iLtia ii_34.2 



(3RS >- 3 -Amino-2.3-dihydro-5-r2 n 
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' — , ycarbonyJmethyMH . 3 >4 . ben2odiazepin ^ 
P~i„ asim , armannertoihaiofpre ^ 

, H-NMR(CDCI 3 ,c5):l.29(9H s) 2 38 /,„ 

2 )' 4.58 (1H, .).4.73(l H . d, 1= , 6 . 6H2) , 7 0 . ? fi 
7-7-7.9 (1H, m) 7,6 < 6H ' m ). 

(APCI) : 398 (M * + i) 
Pre Pfirn(jr- n "tT i 

10 

(3RS ^ 1 -(Ada m a„tan- 1 - yl)carbonyImethyI _ 3 _ 
beM y ,0 "ycTbo„y,.. mlllo . 2f 3. d| f , o fc 

'H-M-bewodiazeni , t,U0 -Phenyl)-9- methyI . 

15 

' R (NU J' 01 ' C m- ] ) ; ]710( ]67u 

' H -NMR(DMSO A( y ):L5 . 2 
Ma « (APCI) : 594 (M' +] ) 



Pre P-'^rnihn 3JL2 



25 



(3RS) - 1 -(Adamanian-1 -vlv-Qrt, 
fluor u >i)Carbon - v lmethyl-3- amino . 5 . (2 . 
f'uorophe„ yl) . 2 ,3. dih 9 (2 

myl lH-l,4-ben Z odia«pin-2-one 
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was prepared in a simi ,ar manner to tha, of Preparation 59-6. 
IR ( N "jo)= cm* 1 ) : 1710, 1670 

'H-NMR(CDCI 3 , (5 ) : 1.5.2.3 (15H, .,. 2 . 38 (3 „, 3 

5 <IH ' d ' J = 171H ^^<'H. s ,5. 14(1H , d , J=]7 . 1H2) , 70 . 7 
»). 7.7-7.9 (1H, m) 

Mass (APCI) : 460 (M + +l) 
Prep.-,,-,, |rn ?f; j 



10 



15 



20 



(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l 5 9- 
manner to tha. of Preparation 59-3. 

IR (Nujoi, cm" 1 ) : 1710, 1665. 1620 

'H-NMR ( CDC,,,. ):2 .3 5( 3„, S))2 . 4 3 ( 3 H s) 3 i9(3H f) 

^OH. d)J = l 2 ,H 2))5 ,3 (1 H, d , J=] ,3H 2)!5 .,, 2nH ^ ' 
6.60(lH,d,J=8.3Hz), 7.1-7.5 (8H,m) 
Mass (APCI) : 352 (M*+l) 

Prnpnr aMrn 1fi 2 



(3RS)-3-Amino-2,3-dihydr 0 -l >5 ,9-trime,hy]-lH-l 4 
bcnzodi„epi„. 2 .on. was prepared in a simiIar manncr 
25 Preparation 59-6. 
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5 k 7 - J - 7 - 4 (3H, m) 1 s '> 

Mass (APC /):2J8(M++i) 

' R <*»jol. en," 1 ) • lm l4e 
i it KIV ' ■ 1715 > J670 

«-NMR CCDCI rfx 

Ma «(APC„:470 (M - tl) 
(3RS)-3. Amj[] 
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H -NMR(CDCI 3 , tf) . , 
(7H, m) ""•"• J - I «-»Hx).7.i. 7 . 4 



^ 3R S)-l-(Adam an ,an-l- vn , k 

reparation 59-6. 

'««"*•>■ «■'): 1700. ,.,0 
"-NMRfCDCI. tf, . . . , 

'■'""PH.., ( ,Hm, - 5 28 ('H.d. J . 172Hz) 

he "»<ii. 12C p jn . 2 ., 1( , c ''" , " ll .>HH. M . 

was prepared in 
Pre Paratio n 59-3. S,OH,ar manner <° thai 



0 



or 
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IR (Nca 1 ,cm- 1 ) :1720) 1670 

,H - NMR(CDCI -.*):l.l-2.0(10H ,. )l2 ,, 4(1H , 

(ih ' < - ,., 5(8H ;r m) ' 5 - 24 

M ^(APCI): 4 62 (MV1) 



Ulal ot Preparation 59-6. 
'*(Ne.i. cm" 1 ) : 1715, 167Q 

d ' J - 17 -2H 2 ) > 7. 1 . 7 . 5(3H , m) >-^OH. B ,).5.13(,„. 
M ^(APCI):328 ( M >1) 



20 



<3«S,.3. Bc „ zy ,„ ycarbonyJamino 2 3 ^ 

"■ ,,) - 9 - , ^ i -'^«^.-..»,..,„. I / 



25 
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IR (Nujo1 ' : 1705, 1660 

'H-NMR (DMSO-d 6 ,(5) : 2.00 (3H „ 2 38 , 3H 

•5 J = 8.5Hz) / 7 (HH, m) , 8.42 (1 H , d, 

Mass (APCI) : 474 (MM) 

f re P- - ir,itfnn 10 ~ 

' R (NIu j°'> ™' ! ) : 1720, 1670 

,,, 9 ( ; H ra ; (,h ' -•—,,,„.,, (6 , m) , 

(APCI) : 340 ( M * + l) 
■ Pre P ! )rrii jp n | i 



25 



°* Preparation 59-6. 
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IR (Nujol, cm" 1 ) : 1710, 1670, 1615 

'H-NMR(CDCl 3 ,d> ) : 1.13 (9H, s), 2.32 (3H, s), 2.61 (3H. s), 
3.79 (1H, d, J=17.2Hz), 4.4 (1H, m), 5.29 (1H, d, J=17.2Hz). 7.1-7.5 
(3H, m) 

5 Mass (APCI) : 302 (M* + l) 

Prepar.nj nn 

(3RS)-3-Benzyloxycarbonyiamino-2,3-dihydro-5-(2- 
10 fluoro Phenyl)-9- m ethyl-l-(3-nitrophenacy])-lH-l,4-bcnzodiazepi„- 
2-one was prepared in a similar manner to tha. of Preparation 59-3. 



mp : 86.1-89.0°C 

IR (Nujol, cm" 1 ) : 1700, 1670 

'H-NMR (DMSO-d 6 ,<5) : 4.51 (1H, d, J=17.0Hz), 5.52 (1H, d, 
J = 8-6Hz), 5.72 (1H, d, J=, 7.0Hz), 6.61 (1H, d, J = 8.7Hz), 7.0-7.8 
(12H, m) , 7.8-8.0 (1H, m), 8.1-8.3 (1H, m), 8.3-8.5 (1H, m), 8.68 
(1H, m) 

Mass (APCI) : 581 (M*+l) 



15 



20 



Preparati on 47-7 



(3RS)-3-Amino-2,3-dihydro-5-(2-fluorophenyl)-9-methyl-l. 
(3-nitro P henacyl)-lH-l,4-benzodiaze P in-2-one hydrobromid, 
25 prepared in a similar procedure to that of Preparation 43. 



ie was 
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,R (NujoJ, cm -l ): ]678 
'H-NMR (DMS0 . 

' 3 -<3 H , m ,, 5 ,, (4H ' CM I-7..H.,. 

(2H, m) (2H ' m) ' 8 «(lH, m) , 905 

M " S ,APC " ■ **1 (ft... »r + l, 
fre P n rntinn p 



10 



25 



5 /, „ } " 3 * bCnZy,0x ^rbon y Ia mi nu 2 1 u 

5 -(2-^o r0 p henyJ) . 9 . me( m '-2,3-d lhydro . 

P.n-2-o„e (300 mg) and 30% hvdro . . 
a - d (3 mJ)wasstirreda 
H „ m ,Cm P er ^ure for 4 5 hn 

15 - ^ 

a "»n-2,3-di hvdrD . , ., a,Cr '° S ,vc (3RS)- 3 - 

'»-.^.-....p h .;: ::: :' , " 9 ' mc,hjM - (2 -"— 

•« »r*.br..,„« (227ra „ g] s%) 

' "* (N.M <:„,-!, ; , 670 

, H-NMR (DMS o. li ,. ( y );243 

J=1 , 3H2) ; : 9, ; h /'— 

< 3H ."0. 7.5.7.7 (3H br> 7, CH,d.J. 7 .6Hz), 7.2.7.4 

•'" , - 7 - 7 - i 0(3H - ">•«■» OH. 

Mass (APCJ) • 447 

v ' ' 447 (free, M'+l) 
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of Preparation 59-3. 

IR (Nujoj, cm-1) • J715 

■H MUn ' 670 ' 162 0 

(AfC,):40 8 ( M- +I) 
t3RS >- 3 -Ami.o-2.3. <lillyd , 0 . 1 cl . , 

«<*•«.«■-'):, 7M 
'H-nmr rCDPl A- s 

Ma 55 (APC, ):274 (MVJ) 
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2 -'«bu Iyr v,. 6 . mc , hy|ai| 
5 ,, "«"">r.p.r., i . 11 , 0 . I . SP ' eParedi "-^ armanoer 

171 P : 4 7-49°Q 

1380 ' .»!.. ■ ,4M ' 1M7 - »»• M«. 

'H-NM R (CDCJ (J) 



15 



To a solution of m . 
vllpl • bcnz - v)o ^carbony/o , h 

y '^ nc (10>7 in y 2-(b CnzotriazoM _ 

(^•88ml) and one drnn r .• d ° xa, y' 

""ring and ni| P 01 d,me, ^^ rm a mide a( _ 

- a ™ n.irogen slream " C under 

t( , 68s „ ndr <- s)andN . 

ICr ' he Edition was 
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completed, the mixture was stirred a. ambient temperature for 0.5 
hour. The resultant precipitate was filtered off and the filtrate and 
washings were combined and evaporated in vacuo. The residue was 
dissolved in 20% methanol ammonia (80ml) and stirred a, ambient 
5 .emperature overnight. The resultant precipitate was collected by 
filtration and washed with cold methanol to give the firs, crop of the 
desired product (3.25g, 29.6%). The filtrate and the washings were 
combined and evaporated in vacuo to afford a residue, which was 
dissolved in ethyl acetate and washed with 1 N-NaOH aqueous 
10 solution and water. The organic layer was dried over magnesium 
sulfate and evaporated to give a residual oil, which was dissolved in 
acetic acid (70ml) and treated with ammonium acetate (7.0g) f or 4 
hours at ambient temperature. After removal of acetic acid in vacuo, 
<he residue was dissolved in ethyl acetate and washed with diluted 
15 hydroxide aqueous solution and water successively. The organic 
layer was dried over magnesium sulfate and evaporated in vacuo ,0 
give an orange oil, which was triturated in methanol overnight .0 
afford the second crop of the desired product (l.Olg, 9.2%), (3RS ). 

3-benzyloxycarbonylamino-5-iso P ro P yJ-9-methyl-2,3-dihydro-lH- 
20 1.4-benzodiazcpin-2-one. 



25 



mp : 169. 1-172. 8°C 

IR (Nujol, cm" 1 ) : 3300 (sh), 3200, 1710, 1690, 1614, 1514, 
1398, 1367, 1055, 990, 798, 750, 687 

'H-NMR <CDC1 3 .<J) : 0.91 (3H, d, J = 7.0Hz), 1.27 (3H, d, 
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J = 7Hz), 2.36 (3H, s), 3.13 (1H, hcpt, J = 7.0Hz), 5.11 (2H , s), 5.15 
(1H, d, J=8.4Hz) : 6.46 (1H, d, J=8.4Hz), 7.1-7.45 (8H, m), 8.59 (1H, 
s) 

APCI-MS (m/z) : 366 (IVT+1) 

5 

Prep.nraijpn ,j <; . •» 

(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l- 

cthoxycarbonyl-methylo-.isopropyl^-mcthyl-lH-l^-bcnzodiazepin- 
10 2-one was prepared in a similar manner to thai of Preparation 59-3. 

'H-NMR (CDC1 3 ,<5) : 1.1-1.4 (3H, m), 2.34 (3H, s), 3.1-3.4 
OH, m), 3.82 (1H, d, J=16.7Hz), 4.12 (2H, q, J = 7.1Hz), 4.72 (, H> d, 
J-16.7H.). 5.0-5.2 (2H, m), 5.2-5.3 (1H, m), 6.49 (1H. d, J = 8.6Hz), 
15 7.2-7.5 (8H, m) 

Mass (APCI) : 452 (IVT+1) 

Prep.Trntjnp ^ j 



'0 



(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l- 

c i irboxy m ethyi-5-i S opr 0 p y l-9-methyl-lH-l,4-benzodiazepi n - 2 -one 
was prepared in a similar manner to that of Preparation 59-4. 

'H-NMR (CDCl 3 ,cS) : 1.0-1.4 (6H, m), 2.32 (3H, br, s), 3.1- 
3-3 (1H, m) , 3.84 (1H, d, J=17.0Hz), 4.76 (1H, d, J=17.0Hz), 5.0-5.2 
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. (2H '^^(lH,d,; = , 1Hz)65 

») (1H ' d ' J=8 - 7 ^). 7.2-7.5 ( 8 H , 

M ^(APC I ):424 (M % 1) 
(3RS)-l- f(3 . Azab] . 

b — ~ nylamjno ., , 3 -" , "- 3 -^v.-. 1 »„ J .,. 

-,3.d,hydro-5.i s „ prol>v , , , 

» *•■»«„.. 5,-5. 

' R (N " j »'- «■') = 1720. I6J0 
'H-NMR (CDCI Sl< J) . , 

, 2 2 (3 „, d , 

— 5 o (1H ,,,, 7H ,, 2 . 7 ; s — • 

Ma "(APCI) : 531 (w+i, 



20 



25 



(3RS)-3-Amino-]-rn a^u- 

Prepara , io ;; 9 . 2 ;" c — - lo , hai or 
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« 

'* C«jol. cm"', : 333 3 

"■"""^.^...■./rr 

' ' >) - 5 - M H 2 ,,„ 5(3H 
Ma " (APC, .. 397 (M - +1 , 

'•""">ylc»rbo„ ylme , h , " 3 """""-^-dime,,,,,,. 

'« <"••'...-»> : I720 
H-N MR(CDC ^ 

3 75(JH -— ,,,„. 52(3 ' *'- J - M «»■"•«.(»».., 
Mass (AP Cl) .. 394(M%]) 

•reparation 59-6. 
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IR <Neat, on-l) ; 1720, 1650 
(3H. m) (,H ' m, ' 5 ° 8(IH '^- 7 .3 Hz) , 7 . J . 7 , 

« ■ -„ ylmelhyI ,, 3 . d „ ydro ,. me , hyMH _ 

, H-NMR ( CDC,,, (J);og . 

« 2.0-2.2 OH, , 34 ' (4H '->''-«-0(IOH.^ 

J4 ( 3H > br, s), 2.84 M w 

;■«""•>•—.,,.„ ,„ 2) ,j: ( ; 4 :; ,H d ' 

Ma » (APCI) : 488 (M * +J) 



20 



^^axai km 47-? 



(3RS)-3-Amino-5- C yclohex 1 
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i 

,R (N.jol, : 1675 

"H-NMR fCDC, 3 ,5 ):0 

Mass (APCI) : 354 (M - +J) 

ma -— 1... o f Prcparaijon 59 ; 6 °" c was "«'■»«' ..«„., 

'H-NMR(CDC1 

J ' 7 - ,Hz, —"H. b , s) , 49 7i ; j — ( ,H, „ 

m > (,H ' d ' J -' 6 ^).7. 1 . 7 . 7(3H 

Ma " < Ap c l): , 90(M . tl) 

b "-"/a 2 «p,„. 2 .„ nc lvas 4 "")-«"iyl-lH. I .«. 
""—ion 59-3. " * """" — ■« .0 , hal of 
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(Nujol, cm* 1 ) : 720, 1675 
'"-NMR(CDClg,<5) : 1.0- 2. 2 (10H, m), 2.35 (3H, br, s), 2 67 
(1H, m), 4.23 (1H, d, 3=14. 5Hz), 5.0-5.2 (3H, br), 5.32 (1H 

5 



m) 

Mass (FAB) : 728 (lVP+l) 



10 



23 m d m, r re " f<3Rs) - 3 - b ^~~-c y c„ h „ y ,. 

; ' ; , ' ydro - 9 -" e,byM - (, -' ri ^'-«^-i-«..-^.,„. M . 1 „. 

(2-0.0 was s „ rrcd ., room , emperaiufc overnigh( T ^ 

.......„...,„„„„ wilh . „,.„,.„ aI)u _ 

;:T rb — ^ hc resultant aqueous mixture was extracted 

m0Va,0f,hcs ° l " ~ ( 3 RS,-3-. rain0 . 5 . 
C ^«''-^^-'M..-..( il . M .„ l . 4 . yl)B . lM . 9 . i , |i 



25 



IR < Nu i ol > c ni _1 ) : 1670, 1610 

'H-NMR ( CDC l3 , tf): „,.,„ <,0„, m) ,, 42(3 „, 
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(1H m, - 4 - ,9<1H ' d ^ ^.^(iH, hr , s , 53I(1H d 
^ a 1..7Hz). 6.73 (IH, br, s), 7.1-7.5 (6H, m) 

M «" (APC1) : 352 (M-+J) 

6 Pr T"iiiinn 10 1 

T ° amiXlure of 2-'»luidi„e (32.8s 0 30 m n A 
(6.22s «„„„... , l> 3 ° ml) and ""lonitrile 

•.O-IS-D-dr,, ,„,.... <200.„ ... 

b0r "" ■•««« (.5..,, dropwise „„ dc . U "°" °' 

a s stirred for , J addition was completed, 

...... T„„ e I A ambient temperature and cooled 

0 T ° C °°" d «• ........ e.lorlde ,20 0 S 

u i5mol) portionwisc The .„„., l- u -Ug, 

tor 1 hour and refluxed for 5 hours Af, 
15 reac.ion mixlli „ ■ . Af '^ cooling the 

m.xture ,„ an .ce-bath, 2N-HC] f 2 00ml. 

«'»yl acetate was added Thc «°°'<» S ^ ..xture, 

- dried ol lr ed ° rSa "' C,a — 

"-a over magnesium su jf ate R»™ 

solvcnl in vaeun Re "iov a j of .he 

vacuo gave crys.als. which was wash,H ■ , 



m P 51.l-52.9oc 



25 



( DC '- tf )-3..6 ( 3H. s) ,2. 59( 3 H) , 6 . 4(]H , 
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6-59 (1H, l, J=7.9Hz), 7.J9 (1H, d . J=7 . 9Hz) , tf J=? ^ 

APCI-MS (m/z) : 150 (iVT+ 1) 

Lujuiaiiflj jfl 

5 

To » so lu ,i„„ of N-bc„ zy loxyca,bon yl .2- (bc „ zolrilMM . 
*■>•.,«... (14.11,, ,. d, y ,e,ra,, y drof u , a „ (100mI) wcre addjd 

(3.77-,, .., dipte.^roaatoide (J drops) unde[ s 

............ Mde ogcnslream A , ertheraixiure 

was stirred under the same conditions for 2 hours, a mixture of 2 
".'Tl-«-..h,... n ,.. (4.30 8 , and N. m e, nyln , orpholi „ e ( , ?4g) 
••...bTdr.ft,,.. (2„ ral) „ as added dr „ pwjse 2Q ra . nuie5 Af ef 

was e„ mpl e,ed, , he 
««... , emperalure „„„ s ,, ring Te , rahydrofuran ^ s r£moved 

" S w ilh waler and dried ^ su|fa(e 

wnich ... addcd 20% mcihanoHc ammonia (75m|) Md ^ ^ 
■"*'«. ■ -P....... .«,.„»,. The resuiun, preeipita.e wa , 

= tuer successively, and dried ,„ give (3RS)-3- 

b "*» to .»«rto.y..-u..5 > 9.d..., fc „. 2 .3. 1Ilby<r0 . 1Ii . 14 

.»,,...i.« p ™ dtr( , 178 , 6 „ 



25 



mp 238-239. 5"C 
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699 ,R (Nuj01 ' cm " ) : 3210 ' ^ •«.. ,„.. 10J9 , 742 , 

5 8.48 (lH,s) / - 47 (8H, m), 

APCI-MS (m/z) : 338 (M - + 1) 

10 T 

To . suspension „ f (3RS,.3. bc „ 2yl0 , yc 

*""»l"-2.3.dlh X d™.lH.I.4.b..„ dl . 1 . I1| . . ' 9 " 

cnzoaiazep,n-2-one (3.22c) in 

««.«....,.„ edfor3 days arabieni t »• 

residue was aHh. < to the 

Slirred fo " a,UCOUS SO,U """ — — o„ aleand 

stirred for several minu.es T h, 

• ac Clatc twice and (h " Them ' X,UrC ~,e dwilhc(hyJ 

sodium , 7" d,heC ~ — w.. w.hed w , haqueous 
' Um h ' Carb -ate, wa.cr , wjcc and 

20 dried over m • The or gan,c layer was 

over magnesium suJfa , e ^ evapora|£djn 

amorphous mass, which was , r i. u , , • 

fihr.f ,mUrated,nmetha -' and colled by 

titration to give (3R<?\ o k y 

powde, p , ' S) " a crystalline 

F ~- '»«««"■««,..,,.,»..«..„ cro „ 
25 desired ™, ^ 1 of lhe 

P ° Wd " ^ """" * «»...!«».... .. a „,„„.„, 
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methanol and diisopropyl elher (3:1). 

'H-NMR (DMSO-d 6 , 6 ) : 2.38 (6H, s), 5.08 (2H, dd. 
J=12.9Hz, 14.8Hz), 5.45 (,„. d, J= 9.3Hz), 7.15-7.52 (8H, m) , 7 .89 
5 (1H, d, J = 9.3Hz), 10.49 (1H, s) 

APCI-MS (m/z) : 354 (M*+ 1) 

Prepnr n tf» n en 1 

° A mixture of (3RS)-3-ben Z yloxycarbonylamin«-5,9-dime«hyl- 

2.3-d i hydro-lH-l f 4-he„ 2 odiazep i „-2-one-4-ox i de (2.83 g) and acetic 
anhydride (7.6ml, 10e q .mo,) in melhy]ene ch]oride ^ ^ ^ 

for 4 days. From the reaction mixture methylene chloride was 
removed ,„ vacuo . To , he residue added ^ ^ 

diisopropy, ether and n-hexane (1:1). The resuJtant cryslalIjne 
Powder was collected by nitration and wasbed with diisopropy, ctber 
«ogivc (3RS)-3-ben 2 y,oxycarbon yl amin 0 -5-ace,oxy mcthyl . 9 . methvl . 

2,3-dihydro-lH- M -benzodiazepine-2-one (2.26g, 71.1%) as , 

crystalline powder. 

'H-NMR (CDCI 3 ,<J) : 2.01 (3H, „, 2.36 (3H, 4.95-5.79 
(5H,m) J 6.48(lH, d, J=8.3Hz), 7.12-7.47 (8H, m), 7.94 (1H , s) 
APCI-MS (m/z) : 396 (M*+ 1) 

IR (Nujol, cm" 1 ) : 3200, 1740, 1686 
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Prepar.ni on SO-S 



To a solution of (3RS)-3-ben 2 yloxycarbonyJamino-5- 

acet ^ymethy]-9- me ,hyl-2,3-dih y dro-lH-l,4-be„z 0 dia Z cpin-2-one 
B (2.24g) in dimethylformamidc (40ml) wa S added porlionwise sodium 
hydride (60% suspension in mineral oil, 0.227g) under stirring and 
ice-bath cooling. After the addition was completed, the suspension 
was stirred for 1 hour a, ambient temperature. Then to the mixture 
after ice-bath cooling again was added dropwise a solution of t-bu.yl 
10 bromo.cet.te (1.11,) in dimethylformamidc (5ml). The mixture was 
stirred for 10 minutes under cooling and for 3.5 hours at ambient 
temperature. 

The reaction mixture was poured into ice-water and extracted 
with ethyl acetate. The extract was washed with water three times 
15 and dried over magnesium .sulfate. Removal of the solvent afforded 
(3RS)-3-l> e n 2y lox y carbonyla m ino-l-,-butoxycarbonvlmethy|-5- 

acetoxyme«hyl-9-methyl-2,3-dihvdro-lH-1.4-ben Z odia Z e P i n -2-one 
(2.75g. 95.2%) as an amorphous mass which was used in a following 
reaction without further purification. 



20 



'H-NMR (CDCl3.cS) : 1.37 (9H, s), 2.09 (3H, s), 2.34 (3H, s), 
4.22 (2H, dd, J=16.8Hz, 210.1Hz), 5.09 (2H, 5.20 (2H, «), 5.29 
(1H, d, J = 8.6Hz), 6.52 (1H, d, J=8.6Hz). 7.25-7.52 (8H, m) 

APCI-MS (m/z) : 510 (M* + 1) 



25 
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Pcr "»MI3«3 

To ' s°i«lio„ of ( 3RS ) , . 

— . „! " fellt 

Me,h y'ene chloride Was r. 53016 

subj — ...... c romalo „ r p ; s ma - <2 ■»«)•-«.» ... 

" , ^«»^S!:7^ ! ^ i,owaM ^»« w , 1MOi 

J-8.3 2H2) (8H ' •")• 8 31 (j H d 

APC '"MS (m/z) . 454 (M . + ]) 
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£jLe P ar ntiriL_?fl_ - 2 

• ^-:::;;;; ,(3Rs) - 3 ------,. m ,o., 

"zepm-a-onc (343.0mm 3 v 
<"•«-«. .-hydro u 3 -«^.c yclof 3.,. 2Jnonarie 

-^rrr: , "; < " o ' T -'"^«- p - 

was poured into water and 11 • ' rcacli °n mixture 

n. " - - — ...» «. M 

6r ma g««ium sulfate r„ 
JffO ' deda "°«C0.4 5s , which „ aspni '. 

-M-»-i^„. IH . I /„' " b "" ,, -"»"- J -"«« 

n J ' 4 * he n^odia7cnin 7 
" • «f». ,.«., .„„„... (339.0 mg . 80 . 0 

yslaJ,, ne powder. 

20 ' R C^"jo,, cm-^ : 3370 

"".760 5, ' 1729 ' 1677 '^42 >15 08, J2 3 0 , 

'H-NMR (DMSO-d. A > . , „ , 

2 ""— ( 3 H . s ; 3 . 0 ; 3 ; H (8H ; 

' m >.«-26(lH, d,J =g . 6Hz) (5H ' m >' 7 -34-7.62(8 H) 
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APCI-MS (ni/z) : 561 (M* + 1) 
Prep;,r M |j,, n <;n p 

•5 A mixture of (3RS)- l-[(3-azabicyclo[3.2.2]non-3- 

yDcarbonvlmcthylJ^-benzyloxycarbonylamino-S-acetoxyme.hyl-g- 
m e I hy,-2,3-dihyd r o-lH-l > 4-ben 2 od 1 azcp in -2-on e( 320 mg) , ammonium 
formate (144m g ) and 10% Pd-C(wet) (80mg) in 99% ethanol (5ml) 
was stirred for 4 hours. The catalyst was removed by f iltration 
10 through Ce.ite® and the fi,trate and the washings were combined and 
evaporated in vacuo to afford a residue, which was subjected to 
column chromatography on silica gel eluting with a mixture of 
chloroform and methanol (20:1). The fractions containing the 
desired product were combined and evaporated to give (3RS)-3- 
15 »»ino. 1 . [ (3..z.bicyclo[3.2.2Jno„-3-yl)c.rbonylme.hylJ.5,9. 

di m c,hy,-2,3-dihydro-lH-l,4-ben Z odiazepin-2-one as an amorphous 
mass (178. 8mg, 85.1%). 



"0 



'H-NMR (CDC>,,<5) : 1.55-1.77 (8H, m), 1.95-2.17 (2H, m) 
2-35 (3H, s), 2.57 (3H. m), 3.29(2,1, br. .), 3.36 (2H, m), 3.56-3.86 
(2H, m), 4.44 (1H, ,), 4.50 (2H, dd, J = 15.7Hz, 295.5Hz), 7.18-7.40 
(3H, m) 

APCI-MS (m/z) : 369 (M*+ 1) 



Prcpar n n> n < 1 1 
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5 



f 3RS )- 1 -(2-Aceiy]benzyl).3.b«nz,loxyc«rbonyl.n.i„o.S- 
^ loh ^»-2.3-dih y d r o-9- m eth y ,-lH- M - bc „ 2odja2Cpin . 2 . onewas 
Prepared in a si miIar manncr to tha , of PreparaUon ^ 



'R (Nujol, cm" 1 ) : 1660 

, H-NMR(CDCl,.d ):1 . 2 . 2 . 2(10Hi m) , 2 . 38(3H s) 24] 
(3H.s), 2.8-3.0 (1H, 4.21 <1„. d, J= 17.1H Z ), 5.0-5.2 (2H m) 
(lH,d )J = 8 .2H 2)( s. 40 (lH,d, J= l 7 . 1H2))6 . 51(1Hjd J=g 6H 
10 7.2-7.5 (HH. m). 7.60 (1H, d. J-77H.) 
Mass (APCI) : 538 (M*+l) 



Prcp.irr> M > n Cf 



15 



<3RS,-, (2-Ac c , y , ben2yl) .3. anin „. 5 . cyc , olicxyl 2 3 d . hydro 
M- 1 H.,,4. bc „ 2 „ dia2epi „. 2 . onc w „ p , cpared ^ a simi|af 
manner to that of Preparation 59-6. 



'H-NMR (CDC1 3 .d) : 1.2-2.3 (10H, „>. 2 . 37 (3H, s), 2 38 
» ( 3H > s )> 2.8-3.0 (1H, m), 4.21 (1H, d, J=17.0Hz), 4.43 (1H, br s) 
-39 (lH.d,J-, 7 .0H„. 5.2-5.6 (6H . 7.6-7.7 (l H , m ) 
Mass (APCI) : 404 (M*+l) 

Prep.ir nt ,^ n 5-. , 

25 
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T ° aS0 ""' O "« f3 -a 2 ab i c yc , 0 , 3 , 21 

I 5 «8) '""''Mene chloride 
P»r„o„„ isc 2 . c „ /o ( - 5n ") added 

;,:;r y,a " ,w(i ^-»-- 8an d 
. :::;": pc ' a,u — — 

—•■'» a„d „ apuraled ,„ va ;; o r ; anic - «- -r 

10 A — — ascolI „, e ; . 

a ""^'o f 3. 2 . 2Jn „ n , 3 . ' "'■«»■ !.». 2. 1(3 . 

'"■ < -" l, "" i *,,..,«,, 

,R ( N ""joJ, cm' 1 ) . 3440 

13,2 -»«, 1000 , 944 868 8 ;; 3 ; 4 Y"o, I608 , 1580 ^ 552 137< 

'H-NMR (CDC1 3 ■(?):]. 4g.jp 

'"•*.„. 3 . 68 <2H ,, ' (1 ° H ' 2 (3H. .,. 2 . 68 

— • 658 <,h — 

^'•MS (m/2):273(M . ti) 



;o 



,3RS, - 3 - B -^yca rb „„ ylamino . 5 

^■""-rl-S-m.,,,,,., 3 ^ (3 -"^'"P.2. 2Jnon . 

r rcparation 45.2 
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m P •• '49.2-151. 4°C 
JR (NujoJ cm' 3 ) 

•-•';-.-o; 778 , 7 v 9 ,;:: (sh, ' 32 -- ! ---oo. I68 , I532 

'H-NMR (CDCJ. tfj j 

"<«h. 3 45 „ j _|;; , i s<, ° 11 ' ■>. "« (3H , s) a 

, d ,,, 2H2 ; 

»>• «•« OH. ., fl "- d - 7 .,. 7 . 8 (8H 

APC| - MS ^'«, (MVI) 



IR C«jol. cn -l, . .„„ ^ 
'H-N«. ( CDC I 4 72 V 1620 

(3h, j ,.3. 3 . 3S(1 ; , ; <,oh -'>-"oh. j ,, 4 . 2 , 
(2h - ■*•» oh., ,.„.<„ ™ >■*■*■> oh. ,„. 5 , 

6 - 64 " H — 5„ z ) ,,, 76(8h 

M "" (APC, ):475 (M . + i) 



ORS). 3 . Amino . 5 _ 



' 2J ° 0 "- 3 -W)n.«.H ylJ .2.3. 
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S,mi '" • or ,c paral ,„ 5 ,r 2 -°" C ■•»* 

lH 'NMR (CDCJ A \ 



Ma " (APCI) : 34, ( M - +I) 



JO 



To,s< """«.n. cMoroic 

15 — , — 

give an oiJ whiVk 
cv apora Ied to . , Wert <-omb,„ ed and 

*«>....„,; oxya "' y '- 6 —— ( ,o 7s , 5 , 7% 

,R (Rim, cm" 1 ) • 34ln 

12 °' J0 ^> 9 82 , 963( 930j 
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(sh), 744 

'H-NMR ccDn a-x 

— - ■•-./err; 1 --" 

APC '-^ : 3 4 , (M . t „ 

Pre Para,io„ 59-3. ^ * S ' mi ' ar ™*™cr t0 tha , Qf 



15 



15.9 



10 



15 
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4.8-5.1 (1H, br, s), 5.1-5 3 oh x ^ , 
Mass (APCI) : 454 (M'+l) 

Prepar fl fj rn ^ 

(3RS >- J -»«»3'to*l*.r*.. J ,U. ta .. 2 .3. ilk „ I „. J . 

IR (Neal - cm " J ) : 1720, 1680 

(2H, 5.4-5.7 (1H, m), 6.6-6,8 (1H. m), 7.2-7.6 (8H, m) 
Mass (APCI) : 426 ( M * + l) 



(3RS)-l-[ (3 . Azabic j 
hc« , 2Jn °"- 3 -> r, )carbonyIniethyJl-3. 

r::"': - "--"-""-'-- -i 

-err* 
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'-■N«(CDa l ,5 ): ,, 1 . >(l H lB) . 1.9-2.2 (2H.«, a . 3fi 
PH. 3.2-3.4 (2H. 3.49 (3H, s) , 3 .5-3.7 <2H, br) , 3.7-3.9 (2H 
m) - 4 - 6 -(— ).5,-,3 ( 3H, m ,, 3 ., 4(1H>m) , 6 / 
br), 7.2-7.6 (8H, m) 1 ' 

5 Mass (APCI) : 533 (M*+l) 

Prft P a vatirri 13 n 



( 3R S)-3-Amino-l- r(3 . azabjcycJof3 .2 .2jnon-3- 
10 y ' )Carb0ny,mC,hy,J - 2 ' 3 -»-^ 

^zo dia2epin . 2 . one was preparcd inasimi]arraannertothato ; 

Preparation 59-6. 

■H-NM R( C D C l3 . tf):1 . 4 . 2 . 1(10H in) 2 35 (3h ^ 

s £ --3, (4 „, m ,,,, 8(2H m) s 

J = 15.6Hz), 7.1-7.6 (3H, m) 

Mass (APCI) : 399 (M'+l) 

Pre P- ,| r;m>n ^1 1 



20 



25 



To , SO ,a„„„ »''(3RS).3. l ,«„, y , OI , ycarbo „ y|ani . iio 5 
^='oke xy ,. 2 , 3 . dihydro .,. mc , hyM . (Nraeihy|N(2 

7 hy' lH-l,4-bcnzod.azepin-2-onc (400 m a) 
-n tcrahydrofuran (4ml) was added cyclohcxvl m , 

^yclohexy! magnesium chloride 
U U8ml) under stirring at 0°P tu 

S 0C ' ThC m,XlUre w ^ birred for t wen,y 



161 



WO 98/15535 

PCT/JP97/03483 

— u „d erlhesamecond , ljonsandai 

El W« M ,„ dll „» r „ , n>p t ,a,„re ov ernighl . 

d '° ,he rea ct.on mixture. The seoara,.,. 

separated organic ] a « P , 
was washed with 0 i w 8 la ' er 

wth 0.1N aqueous hydrochloric acid water , 

afford a res due which u,o. 

<e] elu, ing wilh , , °" 
8 .ve (3RS , 3h """•" M '«..-«.W.™ llt(M:1) , 1 
•<«*)-3-»« J -l„ T .. rllo . jl . llllllo . J . eyelo 

benzodiazepine.,, 

'H-NMR (CDC] 3 , 5 j : 1.1-2.0 (20H, m) 2 ? n H 

15 ;■»-).. o,, 08 (2H . m , ,„ (IH , d ; ; 

J = 9H 2 ), 7.1-7.5 (8Hl br, m) 

Mass (APCI) : 530 (Jvr+1) 



20 



25 



(3RS)-3-Amino-5-cvc]ohexvl 1 ^ . , 
-.3-dihydro-9-methyl-lH-l,4-benzodiazepin-2-one was prepared ' 

'H-NMR(CDCJ 3 , (Jj 1.1-2.2 (10H. m), 2 .3l (3H, a), 2.3-2.5 
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J =^.9H 2)t 7 . 2 . 7 5 (3H ^ 35 (1H ' s >- 4-86 (,„, d , 

Ma " (APCI) : 396 (M * + 1) 

2 -Ch]oroace, yJ . 6 . mel , Ja 
— - - tofPrcparation50 i - -P- d in a sjmi , ar 

10 , D 

JR (NujoJ, cm ••) 34 

"•.73.. too 

'H-NMR (C DC1 

"»<—U fc| ,, 2 , ( , H ( H - M - 7 °'»- •>.«„«..,, 

To solution of2-chloroacetv.fi , 
20 -Mce chIorWe (20mj) "^-'Man,^ (2 . jn 

— - ~..M - - ,c £ - balh P,P5 '" inC <"*> 

...p. r .,. r «. 

lheJ "'^prod„c,w,, scxlrac , t , . ' ' hC a "" C "» "•>» 

ny e times and 
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combined organic extract was washed with brine. After drying over 
magnesium sulfate, the solvent was removed in vacuo to give 2-[(4- 
methylpiperazin-l-yl)acetyl]-6-methylaniline (2.07g, 76.9% yield) as 
a crystalline mass. 



IR (Nujol, cm* 1 ) : 3380, 3280, 1654, 1610, 1588, 1562, 1375, 
1280, 1141, 1005, 974, 780, 740 

'H-NMR (CDC1 3 ,<5) : 2.16 (3H, s), 2.31 (3H, s), 2.55 (4H, br, 
m), 2.65 (4H, br, m), 3.79 (2H, s), 6.41 (1H, br, s), 6.57 (1H, t, 
J = 7.3Hz), 7.20 (1H, d, J=7.3Hz), 7.72 (1H, d, J = 7.3Hz) 

APCI-MS (m/z) : 248 (M* + 1) 



Preparation ^-J 



(3RS)-3-Benzyloxycarbonylamino-5-(4-methylpiperazin-l- 
yl)methyl-9-meihyl-2,3-dihydro-lH-l,4-benzodiazepin-2-one was 
prepared in a similar manner to that of Preparation 45-2. 

'H-NMR (CDCl 3 ,d) : 2.25 (3H, s), 2.35 (3H, s), 2.2-2.5 
(8H, m), 3.58 (2H, dd, J = 13.7Hz, 45.9Hz), 5.10 (2H, s), 5.16 (1H, d, 
J=8.2Hz), 6.56 (1H, d, J = 8.2Hz), 7.1-7.73 (8H, m), 8.05 (1H, s) 
APCI-MS (m/z) : 436 (M*+ 1) 



Preparati on 55-4 



1G4 
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(3RS)-3-BenzyloxycarbonyJamino-2,3-dihydro-l,9-dimethyl- 

5-(4- m ethylpiperazin-l-y]) m e.hyl-lH-l,4-benzodi az epin-2-one was 
prepared in a similar manner to that of Preparation 59-3. 

IR (Nujol, cm" 1 ) : 1710, 1680 

'H-NMR(CDCI 3 ,<5) : 2.27 (3H, s), 2.35 (3H, s), 3.17 (3H> ,), 
2-4-2.6 (8H, m) . 3.40 (1H, d, J=13.5Hz), 3.81 (1H, d, J=13.5Hz), 
5-0-5.3 (3H, br, m), 6.63 (1H, d, J=8.2Hz), 7.2-7.6 (8H, m) 

Mass (APCI) : 450 (IvT+l) 

Preparation g ft 1 



Dimethylamine aqueous solution (50%, 5.41g) was added to a 
solution of 2-chloroace,y.-6- m ethy 1 aniIine (3.67g) in methanol (50ml) 
15 «nder stirring and cooling in an ice-bath. The mixture was stirred 
tor 3 hours at ambient temperature. Methanol was removed in 
vacuo to give a residue, which was dissolved in ethyl acetate and 
washed with water. From the organic layer a basic subrtance was 
extracted with 1 N-hydrochloric acid twice. The aqueous extract 
20 was washed with ethyl acetate and basidtfied with IN-sodium 

hydroxide aqueous solution. The mixture was extracted with ethyl 
acetate twice and washed with water and brine. The organic extract 
was dried over magnesium sulfate and evaporated in vacuo to afford 
an oil (2.58g), which was pulverized in a mixture of n-hexane and 
2f> diisopropyl ether (1:1) and collected by filtration to give 2-(N,N- 
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dime ^yia m ino)ac e(y] . 6 . mct . , . 

5 ,0()8 '^, 8 «, 770 , 74 , 5 34IO '» 0 '>->-o, 1612 , 15gJi5j2 ^ 

'H-NMR (CDC] (?) 

«h, «. ,,;;„,, ^ * «■» «. 

' 

m P : 2 (M.l-205.2°C 
H-NMR (CDCJ 
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(3RS)-3-B e n^ y ]ox y carbonyla m ino-2,3-dihydro- ] - 

; ,hoxycarbonyi - me,by, - 5 ^- N - d --Ma min o )melhy ^. methvMH 

5 Preparation 59-3. 



IR (NcaU Cm '^ --1750, 1720, 1675, 1620 

2 35 ^H.s), 3.59 (2H ,s, 3.82 ( lH, d , J=]6 . 9H2 , 4 , 0 2H 
10 J -^H Z ) > 4.76 (1H>d>J = 16 . 9H2) 52 J' ^ 

J-8 6H*i , , J = 8-7H 2 ), 6.54 (1 H . d, 

J-8.6H2), 7.2-7.5 (8H, m) 

Mass (APCI) : 467 (M* + l) 



15 



(3RS )- 3 - B «"y'oxycarbonyla mi no.2 > 3-dihydro-l- 
'-■arbox y melh y J-9-mcthyl-5-(N.N-dimethylamino)me!h y | - 1 H-l 4 

r° diazepin ' 2 -° ncwaspr ^ 

Preparation 59-4. 



20 



' R (Nu j°'> cm " J ) •• 1715, 1685, 1600 

'H-NMR(DMSO-d 6 ,c!)):2.27(3H s) 2 31 MW * , 
«v , - , V 2 31 < 3H - s ). 2.46 (3H 

> o »■■•«».-,. 16 , H2) , 4 , 8(1H , d , J= , 6[ ; 2) ; 

'-7-3H.). 8.07 (1H . „, 8 31 (1H s) 
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Mass (APCI) : 439 (iYT+1) 



(3RS ) . I . t( 3.A 2abicycIo(3 .,. 2)non .3. y , )£arbonyimeihy 
benzyl oxycarbonylamino-2,3-dihydro-9-methy]-5-(N N- 

» ■■■».!« manner ,„ , hal of p repara , ion 5 , 5 

10 (Nea,, cm"') : I735 , I655 , 625 

•H-NM« ( COC, a . a): ,,,, (aH , B)il9 . J 

- 5 ^- (SH , s ,3,3, (4 „, m ,3,. 3 , (2H , m) , 3 82 (iH d 
J=15.5Hz), 4.97-5.31 (4H, m), 7.1-7.5 (7H, m), 7.7-7.9 (1H, m) " 
Mass (APCI) : 546 (M*+l) 

15 

Prc P n rnfi>n *>fi n_ 



(3RS)-3-A m ino-l- [(3 -azabic y clo f 3.2.2]no„-3- 

y (IN,!V dlmet hylamino) me ,hy|- 9 . 

to that of Preparation 59-6. 



*R (Neat, cm' 1 ) : 3320, 164S 



168 



WO 98/15535 

PCT/JP97/03483 

M ^ (APCJ) : 412 ( M * + i) 



2-(4-chlorobuta„o y ,). 6 . meIh 

— ...... ^..^o., " P ~ 



in a 



1 ' J -6.3Hz), 6.38 k 
™ 7l. 7 , /lu (in, br, s), 6.5-6.7 fiu , 

7 " 3 (lH. m) , 7.6-7.8 (1H , m) (1H ' m) ' 
(APCI):212(M- + 1) 



Am """' e ° f 2.(4.chl 0r0 bu la „ [ , y , ) . 6 . mel . , .,. 
»< Po.a SSium ,. bu , oxidc (28 , (53 8mg) 

™ ,e ™P"«»rc f„, 15hour 

~ w ,c h ,. r was wa5hed w «-» "«.r..n. 

20 «odiu m bicarbona,, , u "luraled 
° nj ' e 3nd bri ™ -succcsivclv and ri • „ 

SUjf3,C - ^ cm ovaJ of the solvent in 

vcni in vacuo gave 2 



25 



« (N.J.I. c m -' );3 450, 3300, ,6,0 
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, H-NMR(CDCJ 3 , ( y ): o. 9 o. 100r2H , , 

,,, 88(1 , d ,i 2 „: - 64(ih "' j — 

M ^(APCI); ]76 (M . + 

5 

<3RS).3. Be „ 2y , 0)tyca , bc , 

9 — M-i H - M . bcnzodia2epin ^"•P">py- 2 ,3-d,„ yd 

,nal ot Preparation 45-2. 

'* (N-joI. c m -V ,715, ]675 , 1620 
'H-NMR (DMSO-d 6 , (5 ) : 0.7-1 2 (4h , , n 
( 3 H-).4.79 (1H d ;. X6H , , ( 4H - m), 2.03 (1H, m ), 2.34 

7 oh, .^;; , -; , - M w - 

M ^(APCI): 364 (M - +1) 



ro- 



15 



20 



25 



'MNeat, Cra -I ): i 750)1700 163Q 

'H-NMR (CDC] 3 ,<y ): 0.83-0.94 ( ,„ 

(-H. m), 0.98-l.K, (2 H , m), 
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m ). 7.63-7.68 (1H, m j ' ''" ^ ' ^ R 



M"« (APCI) : 450 (M- +]) 



irt-l, 4-benzodiazenin ? 

Ma "<APC, ):422(M . t]) ' ' m )' 7 -5-7.6 (1H. m j 

^ 3RS )-l-f(3-A Z abicyclo(3 9 2 | 
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'R (Nujol, cm' 1 ) : 1125 , 1675. 1650, 1615 
'H-NMR(CDCI, fff): 0.87-1.09 (4 „. «>. 1.25-1.73 (8H m) 
^•03-2.15 ( 3H, m) , 2 .3 6 (3H. .,. 3.31-3.80 (4H. 3 .84 (JH d 
• J = ^H 2 ), 5.10 (2H, m) , 5.14 (lH, d>J= i 5 . 5H2))5 . 19(1H , ' 
'-■7H.,. 6.38 (IH, d , J=8 . 6Hz) , 7.2-7.5 (7H, m), 7.6-7.7 ( l H , m) 
Mass (APCI) : 529 (M + +l) 



Prppn rn| j rn j 



10 



(3RS)-3-Amino-l- f(3 - az abicycIof3.2.2] n on-3- 

yl)ca r bon y i m eth y , ] -5-c ycl op r op yl -2,3-dih y d r o-9- melhyl -iH-i 4 
b.- M -l«.p,.- 2 - olle was prepared jn a simj]ar ^ that ' Qf 

Preparation 59-6. 



15 



IR (Nujol, cm' 1 ) ; 1675, 1645. 1600 

'H-NMR (CDCJ 3 ,(5 ) : 0.85-1.06 (4H, m), 1.4-1.8 (8H m) 
, - 9 ;"^»>. »3 dH.b,., ,37 ( 3H, S) , ,35-3.67 ( 4H, m) , 

20 (2H, m) , 7.6-7.7 (1H, m ) 

Mass (APCI) : 395 (IVT+1) 



Prepnr nf j nn ^ K - i 



25 



2-..»y.-6.|»„ l . r „„ 1HM wa5 prepared a s|mj|ar ^ 
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'° ' hal ^Prepara«io„50-l. 

951,742 } ?5 ' 333 °' 1638 > "10. 1580, 1555, ,025, 

,H -NMR(CDC l3)( 5 ):0 . 9 d 

^^^^ 



^j"T:?" 2yioxycar6ony,arai " o - 5 - is " h -'---v 1 - 2 3. 

1.4-b enzod( , n 

./P«p.„, te . 4J . 2 ' PS,ed -»» 

15 

m P : 208. 4-209. KG 
fR (NujoJ, en.' 1 ) • 3250 ,«hi 

, H-NMR(CDCJ 3)C y ):07 
«) I2 ' 7 ' 4i(8H -"').8.24 (I „, l>r , 
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Preparation 

(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l- 

ethoxycarbonylmethyl-5-isobutyl-9-methy]-lH-l,4-benzodiazepin-2- 
one was prepared in a similar manner to that of Preparation of 59-3. 

IR (Neat, cm" 1 ) : 1750, 1720, 1620 

'H-NMR (CDC1 3 ,(5) : 0.96 (6H, d, J = 6.6Hz), 1.21 (3H, t, 
J = 7.1Hz), 2.13-2.28 (1H, m), 2.35 (3H, s), 2.57-2.88 (2H, m), 3.89 
(1H, d, J=16.9Hz), 4.12 (2H, q, J = 7.1Hz), 4.64 (1H, d, J=16.9Hz), 
5.06 (1H, d, J=12.4Hz), 5.13 (1H, d, J=12.4Hz), 5.25 (1H, d, 
J = 8.6Hz), 6.50 (1H, d, J = 8.6Hz), 7.2-7.4 (8H, m) 

Mass (APCI) : 466 (M*+l) 

P reparation 58-4 

(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-l- 

carboxymelhyl-5-isobutyl-9-methyl-lH-l,4-benzodiazcpin-2-one was 
prepared in a similar manner to that of Preparation 59-4. 

IR (Nujol, cm" 1 ) : 1715, 1680, 1610 

'H-NMR (CDCla.ff) : 0.91 (3H, d, J = 6.6Hz), 0.93 (3H, d, 
J = 6.6Hz), 2.1-2.2 (1H, m), 2.34 (3H, s), 2.55-2.73 (2H, m), 3.91 (1H, 
d, J = 17.2Hz), 4.68 (1H, d, J = 17.2Hz), 5.04 (1H, d, J = 12.4Hz), 5.12 
(1H, d, J = 12.4Hz), 6.56 (1H, d, J = 8.6Hz), 5.24 (1H, d, J = 8. 6Hz), 
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7.2-7.4 (8H, m) 

Mass (APCI) : 438 (M* + l) 

Preparation SS-S 

(3RS)-l-[(3-Azabicyclo[3.2.2]non-3-y])carbony)methyl]-3- 
benzyloxycarbonylamino-2,3-dihydro-9-methyi-S-isobutyl-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-5. 

IR (Nujol, em" 1 ) : 1710, 1675, 1650 

'H-NMR(CDC1 3 ,<5) : 0.15 (6H, d, 1 = 6. 6Hz), 1.5-1.8 (8H, br), 
1.9-2.2 (2H, m), 2.2-2.3 (1H, m), 2.36 (3H, s), 2.58-2.95 (2H. m), 
3.31-3.40 (2H, m), 3.53-3.82 (2H, m), 3.91 (1H, d, J=15.7Hz). 4.95 
(1H, d, J = 15.7Hz), 5.05 (1H, d, J=12.4Hz), 5.12 (1H, d, J = 12.4Hz), 
5.27 (1H. d, J = 8.6Hz), 6.51 (1H ; d, J = 8.6Hz), 7.1-7.5 (8H, m) 

Mass (APCI) : 545 (M* + l) 

Preparation SS.fi 

(3RS)-3 -Amino- 1-f (3- Azabicyclo [3.2.2 Jnon-3- 
yl)carbonylmethyl]-5-isobutyl-2,3-dihydro-9-methyl-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-6. 
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IR (Nuj01 ' = 3380, 1680, 1650 

,H - N MR(CDCl3.d): 0 . 9g(3H d 

M.5Hz),l 5 . 18r8H , ' 5HZ> ' ° " ^ 

' (XH ' m) ' 1 - 9 - 2l (2H, ra) , 2 . 2 . 23aH 

^^- 6 -2,8 ( l H , m) ,, 77 ., 88 (1H m) 3 35 ^ " 

4 - 4i(ih - - 4 - — 7 ,-,: (3H , ra ; 7Hz)> 

Mass (APCI) : 411 (M* + l) 

10 

2 - Pr °Pa«oyl-6. methy]ani]ine wa 

'H-NMR^DC!,^): j. 2l (3fJ 

q. J-7.3HZ), 6.40 (2H, «), 6.5-6 6 (1H m> 7 
J = 7l «^ 7 -66(lH. d , J= , 1Hz) f 1H .»).7.1.(,H.d. 

(APCI) : 164 ( M - + l) 



■ Pre pnmtin n <o ^ 



20 



25 



' R (N '" 0, • """V "05, ,675. ,6,0 
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— — >, 8 .o, (1H ,,::,: H ,; <7H ' 

5 

?repar n |j rn ? r. ^ 

A mixture „ f <^>-3-e.e„ 2ylMycarbony , amjno 

^r*..,..., b,i.iH-..4.b..„ dl „ ipl ^ 2 ' 3 " 

>0 sodium hydride n?n > ' g> 60% 

i J « birred al0 , 

room te mperature for 3 hours. To the r, ■ 
mixture was add^H ^ resultant 

add£d dr °P wisc ethy] bromoace.ate r476 m , 
moling ai 0-5'C in Wmg) under 

6 J 3 ^ m an ice-bath tu 

3,h - The mtxJure was slirred f„ cc 
h «» under the Same conditions f °' 5 5 

15 -o0.1 NaqueoushH ^ rCaC " 0n was poured 

as was ned with water twice v .. 

b "^".""^„ y , amin „.e. e , hy| . 2i3 . Jihydr()j _ 

.....11. I -"- k »»*.«pl..2-... ( ,.55 6) 



(Nea '' '"'b: 1750, ,720, U22 

'H-NMR (CDCI.,,5) 1 0-1 3e 
'5 r, u , '-35 (6H, m), 2.33 (3H si 3 7r 

- 5 (1H, d. J.16.8H 2 ). 2.75-2 98 r7H , , 
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(2H, q, J = 7.1Hz), 5.06 (1H, d, J=12.3Hz), 5.13 (1H, d, J = 12.3Hz), 
5.27 (1H, d, J = 8.7Hz), 6.49 (1H, d, J = 8.6Hz), 7.2-7.4 (8H, m) 
Mass (APCI) : 438 (IVT+1) 

Preparation 59-4 

A mixture of (3RS)-3- bcnzyloxycarbonylamino-2 ? 3-dihy dro- 
5-et hy 1-1 -ethoxy car bony lm ethyl- 9- methyl- 1H -1,4 -benzodiazepin-2- 
one (1.55g) and IN sodium hydroxide (7.0ml) in 1 ,2-dimethoxyethane 
(10ml) was stirred at room temperature overnight. The reaction 
mixture was evaporated in vacuo to afford a residue, which was 
dissolved in a mixture of ethyl acetate and IN aqueous hydrochloric 
acid. The separated organic layer was washed with water and brine, 
and then dried over magnesium sulfate. The solvent was evaporated 
in vacuo to afford a residue, which was triturated in diisopropy] ether 
and collected by filtration to give (3 RS)-3-benzyloxycarbonylamino- 
5-ethyl-l-carboxymethyl-2,3-dihydro-9-methyl-lH-l,4- 
benzodiazepin-2-one (1.22g, 84.2% yield) as a white crystalline 
powder. 

IR (Nujol, cm" 1 ) : 1720, 1670, 1615 

'H-NMR (CDCI 3 ,tf) : 1.14 (3H, I, J = 7.4Hz), 2.31 (3H, s), 
2.74-2.95 (2H, m), 3.79 (1H, d ? J=17.1Hz), 4.86 (1H, d, J=17.1Hz), 
5.03 (1H, d, J=12.4Hz), 5.01 (1H, d, J = 12.4Hz), 5.26 (1H, d, 
J = 8.7Hz), 6.62 (1H, d, J = 8.7Hz), 7.2-7.4 (8H, m). 7.87 (1H, br) 
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Mass (APCI) : 410 (M* + l) 



Preparation, < Q < 



5 A mixture of (3RS)-3-benzyloxycarbonyla m ino-5-ethyl-2,3- 

dihydro-l-carboxyme.hyl^-methyl-lH-l^-benzodiazepin^-one 
(1.22g), N-e«hyJ-N--(3-dime.hy)aminopropyl)carbodiimide 
hydrochloride (642mg), 1 -hydroxybenzotriazole (453 mg)) 3- 
azabicyclo[3.2.2)nona„e (4,9mg) and triethylamine (1.55m.) in N,N- 
™ dime.hyIform.mide (30ml) was stirred a, roo m temperature overnight. 
E«hy. acetate and 0.1N aqueous hydrochloric acid were added to the 
reaction mixture, which was stirred for several minutes. The 
separated organic layer was washed with IN aqueous hydrochloric 
acid, water twice, a saturated aqueous so.ution of sodium bicarbonate 
15 and brine, successive.y. and then dried over magnesium sulfate. The 
solvent was evaporated in vacuo, and the residue was trituratcd in 
diisopropyl ether and collected by filtration to afford (3RS)-1- ((3 . 
a7abicyclo[3.2.2]non-3- y l)carbonylme.hyl]-3- 

ben Z yloxycarbonylamino-2,3-dihydro-5-ethyl.9.me«hyl-lH-l,4- 
20 benzodiazepin-2-one (1.23g, 79.9%) as a crystalline powder. 

'R (Nujol, cm" 1 ) : 1718, 1675, 1650 

'H-NMR (CDC1 3 , 6) : 1.26 (3H, t, J = 7.4H*), 1.5-1.8 (10H, m), 
2-34 (3H, s) , 2.90 (2H, q, J = 7 .4Hz), 3.29-3.36 (2H, m), 3.55-3.64 
* (IH. m), 3.79 (IH. d, J=15.6Hz), 3.7-3.86 (IH, m), 5.05 (1 H , d. 
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— .).«0(,„. 0-..7H,,. 7 . 2 ., 4 „„, „, > 5 28<1H ' 
Mass (APCI) :517(M*+1) 

5 Pre P n rnthn ^ C) 

1H -M-b e nzodiaz e pj n _ 2 -one (1 23j?) 1Q „ . . , 
ID u ^ / ? 10% paiJadium on 

IU carbon (50% we, 9<n x 

<»..>«. il r; ) "" o " ,, - fa '-"* (<w -«> 

""^».r- d ,he fi „ ra , cwa5evaporaic "—«■>«... 

aporated in vacuo to afford 
""due, which was dissolved in ethyl ac , , 

ethyl acetate and washed with 
— daqueoussodium watcrandb . 
15 After drvi ' succ "sivel y 

'-^rd a residue, which was lriluratedin ,. 

collected!, r, "nsopropy] e ,her and 

collected by filtration to give (3 R *\ , 

" L ^Ki>)-3-amino-l- [(3- 

IR (N U j„,, co -l, :3360 33?0 16(j0 J655 
'"•NMR(CDC, 1 .* ):1 .„ (JH 

(2H, m), 2.35 (3H, s), 2.89 (2H , , ' . , ( "" ) ' 
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d, J=15.5Hz), 7.1-7.4 (3H, m) 

Mass (APCI) : 383 (M* + l) 



Preparation fifl.] 



(3RS)-3-Bcnzyloxycarbonylamino-2,3-dihydro-l- 
ethoxycarbonyl-methyl-5-(2-fluorophenyl)-9-methy]-lH-l,4- 
benzodiazepin-2-one was prepared in a similar manner to that of 
Preparation 59-3. 



IR (Nujol, cm" 1 ) : 1720, 1675 

'H-NMR (DMSO-d^d) : 0.97 (3H, t, J = 7.1Hz), 2.39 (3H, s), 
3.89 (2H, q, J=7.1Hz), 4.21 (1H, d, J = 16.7Hz), 4.68 (1H, d, 
J = 16.7Hz), 5.05 (1H, br, s), 5.20 (H, d, J = 8.6Hz), 7.06 (1H, d, 
J=7.6Hz), 7.2-7.8 (11H, m), 8.4-8.6 (1H, m) 

Mass (APCI) : 504 (M*+l) 

Preparation ^Ci-I 



(3RS)-3-Benzyloxycarbonylamino-2,3-dihydro-5-(2- 

nuoropheny])-]-carboxymcthyl-9-methyl-lH-l > 4-benzodiazcpin-2- 
one was prepared in a similar manner to that of Example 48-2. 

IR (Nujol, cm" 1 ) : 1720, 1680 

'H-NMR(CDCI,,c5) : 2.35 (3H. $), 3.88 (1H, d, J-17.2Hz), 
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4 -(-,, J=17 , Hz) ,, 0 ,, (2Hm) 5 42 (iH , di J=8 ?Hz) 6 6? 

(1H. d, J-8.7H*). 6.9-7.5 (l1H, m ), 7.6-7.8 (, H .m) 
Mass (FAB) : 476 (M*+l) 

5 Prepnr n| j^ n ! 

(3RS)-3-Benzyloxycarbonylamino-l- 
cyc.oh e x y ,ca r bon y , m e,h yI -2.3-dih y dro-5-eth y ,- 9 . m e thv] . 1H - 14 

b ~ Zepin - 2 -° ne — bui„ ed inasimjlar manncr(o thatof 

10 Preparation 59-3. 

IR(Nujol, cm- 1 ):335(J )1710)167()) 162() 

- J = 17 Hz), 5.05 (1H, d, J = 17Hz), 5.0-5.2 (2H, m), 5.25 (IH d 
J=8-7Hz), 6.45 ( ( 1H, d, J«8.6Hz), 7.1-7.5 (8H, m ) 
Mass (APCI)(e/z) : 476 ( M ' + l) 



£l£Paraiin n 61 --> 



20 



25 



(3RS).3-Am i n U . 1 .c y c l „h„ ylc a,6„nyl m e,h y ,. 2 ,3. lllhydr0 . 5 
e, ^ — M- I H. 1 .4- l> e„ 2 o <liazcpin ., onewasobIainc(Iinasjii]jiar 
manner to .hat of Preparation 59-6. 

IR (Neat, cm' 1 ): 3380, 3320, 1720, 1680 
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'H-NMR (CDC) a i 

Ma " < APC <>(=/;) : 342 ( M - +1) 
f rc P^^r l ^lifl iL J$T ; J - 
ev . , ' ycarbon y'amino-l. 

P 2 ° nc w as obiained in , • 1 «-1,4- 
Pre Para tion 59-3. ma " ner <° ,hat of 

,R (Nujol, Cm -K 

<>,^,, 0H2)4 -.,3.3 

M-7-5 (M . (1H ' d - J "'- 7 »' >•«■« OH, „. 

M »« (APC.„. A) : 49Q (M . + i) 

(3RS)-3- Am jno-l-c vc)nh , 

- J,4-he nzodia7 C nin 7 
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IR (Neat, cm' 1 ) : 3380, 3320, 1725, 1680, 1620 
'H-NMR ( CDC, 3 , 1.21 (3H.d.,-7.0H„. 1.35 (3H d 

'-6.6H,). 1.1.1.5 (5H ( -.). 1.5-2.2 (5H. 2.2-2.4 <1H. 2.35 
OH. s), 3.1-3.3 (1H, m , 3 .80(1H. d, ,. 17 . 0Ha)i 4 .34 ( 1H , .,, 4.V2 
(1H, d J=17,0Hz), 7.1-7.4 (3H, m) 

Mass (APCI)(e/z) : 356 (M*+l) 

Prep;ir:ilj on 61 .] 



(3RS)-3-Benzy]oxycarbonyIamino-l- 

C y c,ohe P«yl C arbon y ] m cth y l-2,3-dihydro-5,9-dimeth y l.lH-l,4- 
benzodiazepin-2-one was ob(ained , sjmiiar ^ ^ ^ 

Preparation 54-1. 



IR (Nujol, cm" 1 ) : 3400, 1720, 1670, 1620 
Mass (APCI)(c/z) : 476 (M*+l) 

'H-NMR(CDC.„d>: 1.3-2.0 (12H, m) , 2.32 (3H, a)f 2.4-2 6 
OH, «,), 2.61 (3H,s), 3.75 (1H, d, J = 17Hz), 5.10 (1H, d, J = l 7 Hz) 
5 0-5.2 (2H, m) . 5.24 (1H, d, J = 8 .7Hz), 6.48 (1H. d, J =8 .7H Z ) 7 1- 
7-5 (8H, m) 

P_£epar.-itj nn 61 -y 

(3RS)-3-Amino-l-cyclohe P tylcarbonylm et hy)-2,3-dihydro- 
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5.9-dimethy]-lH-l,4-benzodiazepin-2-one was obtained in a similar 
manner to that of Preparation 59-6. 

IR (Nujol, cm" 1 ) : 3360, 3320, 1720, 1670, 1620 

'H-NMR (CDC1 3 , 6) : 1.3-2.3 (12H, br), 2.32 (3H. ,), 2.4- 

2-6 (IH, m), 2.60 (3H. s), 3.74 (IH, d, J=17Hz), 4.39 (IH, s). 5.12 

(1H, d, J = 17Hz), 7.1-7.5 (3H, m) 

Mass (APCI)(e/z) : 342 (M*+l) 



10 Prcp.irnljon fr^j 

(3RS)-3-Benzyloxycarbonylamino-l- 

cycl 0 hexylcarbonylme.hyl-5-cycl 0p ro P yl-2,3-dihydro-9-methyl-lH- 
l,4-benzodiazepin-2-one was obtained in a similar manner to that of 
15 Preparation 59-3. 

IR (Nujol, cm" 1 ) : 3300, 1715, 1665. 1605 
'H-NMR (CDC! 3 ,tf) : 0.8-1.5 (10H, m). 1.5-1.9 (4H, m), 
2-0-2.2 (IH, m), 2.2-2.4 (IH, m), 2.32 (3H, s), 3.78 (IH, d, 
20 J=17.0Hz), 5.01 (IH, d, J=17.0H Z ), 5.0-5.2 (2H, m), 5.17 (IH, d, 
J=9Hz), 6.33 (IH, d, J = 9Hz), 7.1-7.4 (7H, m), 7.6-7.7 (IH, m) 
Mass (APCI)(c/z) : 488 (M*+l) 

Prepnr--njr, n f./\.-> 

25 
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ORSJ-S-A^no-l-cvcIohexylcarbony^e.hy.-S-cyclopropy,- 
2 ' 3 " d ^— h.vl,H-l,4,e„ zoJia2epin . 2 . one was obuined ^ a 

similar manner to that of Preparation 59-6. 

IR(NujoI, cm' 1 ): 3400, 3310, 1720, 1680 1610 
■H-NMR(CDC.,.*): 0.8-2.4 (16H, m) , 2.32 (3 H . .). 2 2-2 4 
bO. 2.7-2.9 (1 H, m ), 3.88 (1 „, d. J-17H,,. 4.32 (,„, .,.5 01 
(1H, d, J = 17Hz), 7.1-7.4 (3H, m) 

Mass (APCI)(e/z) : 356 (M*+l) 

Prep.nr^n nn 



(3RS)-3-Benzyloxycarbonylamino-l- 

cyclopent y lcarbon y l m ethy]-2,3-dihydro-5, 9 -c,i m e, hy] -lH-14 
16 b - TOdI »«P'-2"0-. was ob , ained in a si mi ,ar m a„„ er t0 lhat of 
Preparation 54-1. 

Mass (APCI)(e/z) : 448 (M*+l) 
20 Prepn rn[ j„ n ^ 2 

(3RS)-3-Amino-]-c y clopcntylcarbonyI m e,hyl-2,3-dih y dro- 
^ — h yI - 1H -l,4-benz 0 diaze P in-2-one was obtained jn . ^ 
manner to , ha . of Preparation 59-6. 

25 
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(3RS)-l-(Azacycloocian-l-yl)carbonyImcthyl-3- 

bcn Z y]oxycarbonylmethyl-2,3-dihydro-5-ethyl-9- m ethy)-lH-l,4- 
5 benzodiazepin-2-one was obtained in a similar manner to that ol 
Preparation 59-5. 

IR (Nujol, cm" 1 ) : 3380, 1700, 1670, 1640 
'H-NMR (CDC] 3 ,6): 1.25 (3H, t, J = 7.3Hz), 1.3-1.9 (: 
> m). 2.34 (3H, s), 2.8-3.0 (2H, m), 3.2-3.5 (4H, m), 3.71(1H, d, 

J=15.4Hz), 5.0-5.2 (3H, m), 5.27 (1H, d, J = 8.7Hz), 6.50 (1H, d, 

J = 8.7Hz), 7.1-7.4 (8H, m) 

Mass (APCI)(e/z) : 505 (M*+l) 



15 Preparntinp f*fi- ~) 



20 



(3RS)-3-Amino-l-(azaeyclooetan-l-yl)carbonyImethyl-2,3- 

dihydr 0 -5- e ,hyl-9-me.hv!-lH-l,4-benzc,diaze P in-2-one was obtained 
in a similar manner to that of Preparation 59-6. 



IR (Nujol, cm" 1 ) : 3380, 3270, 1670, 1640 

'H-NMR (CDCI, , 6) : 1.27 (3H, t, J = 7.3Hz), 1.3-2.0 (10H, 
br), 2.26 (2H, br), 2.34 (3H,i), 2.8-3.0 (2H, m), 3.2-3.6 (4H, m), 
3-70 (1H, d, J-15.3HZ), 4.41 (,H, s), 5.07 (1H. d. J=15.3Hz), 7.1-7.4 
25 (3H, m) 
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Mass (APCI)(c/z) : 371 (M*+l) 

Preparation &LJ 



(3RS)-l-(Azacyclooctan-l-yJ)carbonylmethyI-3- 

benzyloxycarbonylamino-I^-dihydro-S-isopropyl-P-me.hyl-lH-l^- 
benzodiazepin-2-one was obtained in a similar manner to that of 
Preparation 59-5. 



IR (Nujol, cm' 1 ) : 3370, 1710, 1670, 1645 

'H-NMR (CDC1 3 , 6) : 1.22 (3H, d, J=7.0Hz), 1.33 , 

J = 6.6Hz), 1.3-1.9 (10H, m), 2.35 (3H, s), 3.1-3.6 (5H, m), 3. 

d, J=15.3Hz), 4.96 (1H, d, J=15.3Hz), 5.0-5.2 (2H, m), 5.22 

J=9Hz), 6.48 (1H, d, J=9Hz), 7.1-7.5 (8H, m) 
Mass (APCI)(c/z) : 519 (M*+l) 



PreparMijnn 



(3RS)-3-Amino-l-(azacyclooctan-l-yl) car bonylmethyl-2,3- 
dihydro-5-isopropyl-9-methyl-lH-l.4-benzodiazepin-2.one was 
obtained in a similar manner to that of Preparation 59-6. 

IR (Nujol, cm' 1 ) : 3350, 3280, 1675, 1640 
"H-NMR (CDCI 3 ,C>) : 1.22 (3H, d, J = 7.0Hz), 1.34 (3H, d, 
J=6.6Hz), 1.3-1.9 (10H, m), 2.23 (2H, br, s), 2.35 (3H, s), 3.1-3.6 
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(5H, m), 3.77 (1H. d, J=15.2Hz), 4.36 (1H. s), 4.96 (1H, d, 
J=15.2Hz), 7.1-7.4 (3H, m) 

Mass (APCI)(e/z) : 385 (M*+l) 

5 Preparation. f,H.] 

(3RS)-l-(Azacyclooctan-l-yl)carbonylmethyl-3- 

benzyloxycarbonylamino-5-cyclopropyl-2,3-dihydro-9-mcthyMH- 
l,4-benzodiazepin-2-one was obtained in a similar manner to that of 
10 Preparation 59-5. 

IR (Nujol, cm" 1 ) : 3370, 1705, 1660, 1640 
1 H-NM R (CDC1 3 , 6) : 0.8-1.1 (4H,m), 1.2-1.9 (10H, m), 
2.0-2.2 (1H, m), 2.35 (3H, s), 3.3-3.5 (4H, m), 3.74 (1H, d, 
J=15.3Hz), 5.02 (lH.d, J = 15.3Hz), 5.0-5.2 (2H. m), 5.19 (1H, d, 
J = 9Hz), 6.37 (1H, d, J=9Hz), 7.2-7.4 (7H, m), 7.6-7.7 (1H, m) 
Mass (APCI)(c/z) : 517 (M'+l) 

Prep } ir«ljn n 

(3RS)-3-Amino-l-(azacyclooctan- J-ylJcarbonylmethyl-S- 
cyclopropvl^^-dihydro^-mcthyl-lH-M-benzodiazepin^-one was 
obtained in a similar manner to that of Preparation 59-6. 

IR (Nujol, cm" 1 ) : 3780, 3280, 1675, 1650 
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'H-NMR ( CDCI 3 , ff): 0.8-1.1 (4H.m), 1.2-1.9 <10H. m). 
1-9-2.2 (3H, m), 2.35 (3H, ,), 3.2-3.6 (4H, m), 3.74 (1H, d, 
J«15.2Hz), 3.97 (1H, ,), 5.04 (1H, d, J = 15.2Hz), 7.1-7.4 (2H> m ), 
7-4-7.5 (1H, m) 

Mass (APCI)(e/z) : 383 (M + +l) 

Preparn[j» n AO 1 



(3RS)-l-(Aza C yclooctan-l-yl)carbonylmethyl-3- 

10 be -y'-yca r bonyla m ino-2,3-dihydro-5-i S obu, y ,-9- m e,hy,-lH-l,4- 
b.nzodi.«p in -2.o„e was obtained in a si m ilar manner ,o ,hat of 
Preparation 59-5. 



15 



20 



»R (Nujol, cm' 1 ) : 3400, 1710, 1670, 1640 

'H-NMR (CDC] a , 6) : 0.98 (6H. d. 1 = 6. 6Hz), 1.4-1.9 (10H 
»). 2-2-2.4 (1H, m). 2.36 (3H, .,, 2.5-3.0 (2H, m ), 3.3-3.5 (4H m) 
3.8K1H. d. i = 5.5Hz), 4.89 (1H. d, J= ,5.5Hz), 5.0-5.2 (2H, m) . 5.25 
dH.d. 9Hz), 6.50 (1H, d, J = 9Hz), 7.1-7.5 (8H, m) 
Mass (APCI)(e/z) : 533 (,VP+1) 



Prep.-ir a |,> n *o 2 



(3RS ) -3-Amino-,-(azacyclooetan-l-yl)carbonyime,hyl-2,3- 

dihydro-5-isobuty,-9- me thyMH-l,4-be„zodiazepin-2-onewas 
2« obtained in a similar manner to that of Preparation 59-6. 
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rap. 138. 1-140. 2'C 

IR (Nujol, cm" 1 ) : 3370, 3300, 1675, 1635 

'H-NMR (CDCI 3 , 6) : 0.98 (6H, d, J = 6.6Hz), 1.4-1.9 (10H, 
m), 2.1-2.3 (3H, m), 2.36 (3H, s), 2.5-2.9 (2H, m), 3.3-3.5 (4H, m), 
3.81 (1H, d, J = 15.4Hz), 4.40 (1H, s), 4.89 (1H, d, J = 15.4Hz), 7.1-7.4 
(3H, m) 

Mass (APCI)(e/z) : 399 (M*+l) 
Preparat ion 70-1 

(3RS) - l-(Azacyclooctan-l-yl)carbonylmethyl-3- 
bcnzyloxycarb6nylamino-5-cyc]ohexyI-2,3-dihydro-9-melhy]-lH-l,4- 
benzodiazepin-2-one was obtained in a similar manner to that of 
Preparation 59-5. 

IR (Nujol, cm' 1 ) : 3380, 1710, 1 670, 1645 

'H-NMR (CDCI 3 , 6) : 1.1-2.2 (20H, m), 2.35 (3H, s), 2.7- 
3.0 (1H, m), 3.2-3.6 (4H, m), 3.78 (1H, d, J=15.3Hz), 4.91 (1H, d 
J = 15.3Hz), 5.0-5.2 (2H, m), 5.21 (1H, d, J = 8.6Hz), 6.49 (1H, d, 
J = 8.6Hz), 7.1-7.5 (8H, m) 

Mass (APCl)(c/z) : 559 (M* + l) 

Preparation 7M-7 
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(3RS)-3- Amino- 1 -(azacyclooct an- 1 -yl)carbonylmcthyl-5- 

cyclohexyl-2,3-dihydro-9-methyl-lH-l ( 4-benzodiazepin-2-one was 
obtained in a similar manner to that of Preparation 59-6. 

mp. 174. 1-175. 6°C 

IR (Nujol, cm* 1 ) : 3350, 3280, 1670, 1635 

'H-NMR (CDCI a , 6) : 1.2-2.1 (20H, m), 2.35 (3H, s), 2.7- 
2-9 (1H, m), 3.2-3.6 (4H, m), 3.79 (1H, d, J=15.2Hz), 4.69 (1H, s), 
4.92 (1H, d, J=15.2Hz), 7.1-7.4 (3H, m) 

Mass (APCI)(e/z) : 425 (M*+l) 

Prepnrn t jr, n 71 



N-[(3RS)-l-(Azacyclooctan-l-yl)carbonylmethyI-2,3- 

15 dihydro-5,9-dimethyl-2-oxo-4-oxide-lH-l,4-bcnzodiazepin-3-ylj-N'- 
(3-methy]phenyl)urea was obtained in a similar manner to that of 
Preparation 32. 

mp. 253. 6-255. 4°C 
20 IR (Nujol, cm" 1 ) : 3340, 1692, 1640 

1 H - N M R (DMSO-d ( , 6) : 1.2-1.9 (10H, m), 2.23 (3H, s), 2.38 
(3H, s), 2.41 (3H, s), 2.9-3.6 (4H, m), 4.07 (1H, d, J=16Hz), 4.99 
(1H, d, J=16Hz), 5.70 (1H, d, J = 9.5Hz), 6.7-6.8 (1H, m), 7.0-7.6 (7H, 
m), 9.26 (1H, s) 

Mass (APCI)(e/z) : 506 (M* + l) 



25 
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Preparation 7?-1 



(3RS)-3-Benzyloxycarbonylamino-l- 

5 cyclooctylcarbonylmethyl-2,3-dihydro-5 t 9-dimcthy].lH.l,4. 

benzodiazepin-2-one was obtained in a similar manner to that of 
Preparation 54-1 . 



10 



15 



IR (Neat, cm" 1 ) : 3400, 1730, 1690, 1670 

'H-NMR (CDCI,.<5) : 1.3-2.0 (14H, m), 2.33 (3H, s), 2.61 (3H, 
s), 2.4-2.6 (1H, m), 3.75 (1H, d, J=17Hz), 5.10 (1H, d, J=17Hz), 
5.0-5.2 (2H, m), 5.24 (1H, m), 6.48 (1H, d, J=8.7Hz), 7.1-7.5 (8H, 
m) 

Mass (APCI)(e/z) : 490 (M*+l) 
Prepnratip n JT.l 



(3RS)-3-Amino-l-cycIooctyicarbonylmethyl-2,3-dihydro-5,9- 
dimethy]-]H- 1 ,4-benzodiaze P in-2-one was obtained in a similar 
3 manner to that of Preparation 59-6. 

IR (Nca-t, cm" 1 ) : 3400, 3300, 1725, 1690, 1660 

'H-NMR (CDCI„d) : 1.3-2.0 (14H, m), 2.16 (2H, s), 2.33 (3H, 

»>. 2.4-2.6 (1H, m), 2.60 (3H, s), 3.74 (1H, d, J = 17Hz), 4.39 (1H, m), 

5.12 (1H, d, J=17Hz), 7.1-7.5 (3H, m) 
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Mass (APCI)(e/ 2 ) : 356 (M*+l) 

Preparation 22 1 

(3RS)-3-Ben 2 yJoxycarbony]amino.l- 

C ""° h «'"""'0„ y l„,e,h y ,-2,3-dih y d,o-5- is „ 1)u , yl . 9 . melhy ,. 1H . 14 
benzodiazepine,,,,, was obtaj „ ed ,„ , similar ^ ^ ^ 

Preparation 59-3. 

IR (Nujol, cm -1 ) : 3300, 1710, 1665 

,H - N ^(CDCl J . ff ,:O.97(«H.d.J-6.«H„.l.l. 2 . 0( ,0H m) 
2-1-2.3 (2H. m), 2.31 (3H, s), 2.5-3.0 (2H, m), 3.90 (1H d 

'-".3H,).4.83(1H. d, |- 17 .3 H ,). 5.0-5.2 (2H, n,). 5.23 (1 H. d 
J=8.7Hz), 6.46 (1H. d, J = 8.5Hz), 7.1-7.5 (8H, m ) 
Mass (APCI)(e/z) : 504 (MM) 

Prep;irnti» n 7 ? i 



< 3RS »- 3 - A """o-l-cycloh«xylca,bo„ y l mc , hy ,. 2 ,3. di|)ydr<) . 5 
* ,SObU ' y '- 9 -"""- 1H -M-^n,„d i a 2 cp,„. 2 . one w „ ob ,„„ ed a 
similar manner ,o thai of Preparalion 59-6. 

"t (Near, cm" 1 ): 3380, 3320, 1720, 1680. 1620 

'H-NMR (CDC,, 0.98 (6„, d , J= 6. 6 Hz, .,.,. 2 . 0 (.0H m) 
« 2.0.2.4 (4H , m) , 2 . 31 (3 „, s) , 2 J . 2 , (2H m) 3 9(| ^ j=i7Hz) 



15 
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3.38 (1H, m), 4.83 (1H. d, J = 17Hz) ? 7.1-7.4 (3H, m) 
Mass (APCI)(e/z) : 370 (M*+l) 

Preparation 7d-1 

5 

(3RS)-l-Cyelohexyicarbonylmethyl-3-[N-t-butoxycarbonyl- 
(S)-phenylaIanyI]amino-5-ethyl-9-mcthyl-2,3-dihydro-lH-l,4- 
benzodiazepin-2-one was obtained by reacting (3RS)-1- 

^yclohexylcarbonylmethy]-3-amino-5-ethyl-9-methy]-2,3-dihydro- 
10 1H-1 ,4-benzodiazepin-2-onc with N-t -butoxycarbony 1-(S)- 

phenylalanine in a similar manner to that of Preparation 59-5. 

1 H - N M R (CDCl 3f d): 1.15-1.35 (9H, m), 1,37 (9H, s), 1.6-1.85 
(4H, m), 1.85-2.0 (1H, m), 2.2-2.4 (1H, m), 2.34 (3H, s), 2. 85-3.1 
15 (2H, m), 3.14-3.29 (1H, m), 3.75 (1H, d, J = 17.2Hz), 4.50 (1H, br, s), 
4.94 (1H, br, d). 5.06 (1H, d, J=17.2Hz), 5.39-5.46 (1H, m), 7.19-7.5 
(8H, m), 7.61 (1H, br, d) 

APCI-MS (m/z) = 589 (M* +1) 

20 Preparation 74-? 

A mixture of (3RS)-l-cyclohcxyIcarbonylmethyl-3-[N-l- 
bu toxy-carbonyl-( S)-phenyialan yl ] am ino-5- ethyl- 9-methy 1-2,3- 
dihydro-lH-l,4-benzodiazepin-2-onc (47.70g, 81.02mmol) and 4N- 
25 solution of hydrogen chloride in ethyl acetate (800ml) was stirred for 
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0.5 hour undcr coolins in a „ ice . bath sijr[e(| 3 ^ ^ 

'" bi,m ,em P<— After rcmova! of hydroge „ chloriQe aj 
"-P1...I, a s possiMe b y oaohhn, of .,„.,„ „ as , , he solu , io „ 
washed wllb , „...„ a „, cous 5o , ul . on pf sod . um 6 . carbonaie 
* and .,.„ waler . Afle , dryjng over magnesjum suifai£ ^ 

«. avap„ ra ,cd i„ vacuo ,. B ive an oily mixture 
(35.51,), which .. s aepamed by med i„ m prcssure ,,,„,„ 
chro ma ,o 6 ,a P h y „„ silica f ., c| „, jng w)lb a m . xiure of ch|oroform 

(20:,,. The .„,„„. conla ,„ ing lhe fo]Iowjng A _. soraer 
•° and B-b„ mcr were c „ llec , ed a „ d evapora , cd . n vacuo ^ iffor(i 
amorphous ra ,s ses „f pure A . isomer ,„ a]g) ^ ^ 
respectively. 

A-isomer: (3R)-l-cyclohexylcarbonyImcihyl-3. ( (S). 

" P hen y la ^ny']arnino-5-ethyI-9-rne,hy|.2 > 3-d i hydro-lH-l,4- 
benzodiazepin-2-onc 

'"•^(CDC, J , tf , :I .05. 1 .45 ( 5H, m) , 1 . 28( 3H,,, J = 7 . 4H , ) 
'••0 <M..). 1.6-2.0 (5H..). 2.25-2.43 <„,..>. 2.35 (3H „ 

«. I-3.SH,, J.,,. 7Hl) . 3. 66 (1H , dd. J-3.5H, J=10 .5Hz). 3.75 (1H 
■".--».lH,).,.0. ( ,H.d. J.17.1 Hl ,,5.4. ( ,„. d , ,. 8 .5 Hl)i 7 . 15 . 
7-45 (8H, m), B.77 (1H, d, J = 8.5H 2 ) 
APCI-MS (m/z) =, 489 (,V +1) 

25 
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B-.»- W! («H-.,...»., r ,.. rbo , y| 

h "^'-"~-^,-, melh>1 ,, 3 ., hydro , H . ' ' 
benzodiazepin-2-one 



H - NMR 105 . 

(2H, s), J. 6-2.0 (5H, m), 2.25-2 43 nH ^ 
2-20 (1H, dd J-iy tu , 2 43 < 1H -"». 2.34 (3H , s) , 

"•■1-lO.SHz, J=13.7Hz),2.94(2H g 4H , 

"•'■'•«««■'-». 1H2 ,3,4 (1 „,dd 2-3 8H ; ; ; ' 31 (iH ' 

"•■'""Hz), 5.06 OH d , , 8HZ,J= "" H *>."4 (JH , 
' (1H, d, 2=17. 1Hz). 5 46 flu it , . 

10 7 «<8H, m), 8 73 mm d , . - 46 (IH. d.J =8 .5Hz,. 7.15- 

>> °- (1H, d, J = 8.5Hz) 

Ap cr.Ms (m/2) = 489 (M . +i) 

15 A 

^"2 la ,u„ ylJ -« minil . 5 . t , 

°<nzodiazcpi„ a , - 3 -<"Mro-lH- M . 

(25 l, r ■ i5o,hioc,a " aie (4 - 35 «> 

U5ly Thi un der siirring with vaporizing 

melhylene chlorid ""'" ure w " evaporated in vacuo lo remove 

added ,r, : 0mP ' e ' Cly ^ - ... 

~— ,d „ was ^ 

^ ior 20 minutes The m ; . 

vacuo. The re, , eVa »°"'«< in 

rcaidpe » as subjcc , td |o 

•"•'"""«»■"' -•«.«., ch,or„ f „ rm and 
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methanol (20:1). The fractions containing the desired product were 
combined and evaporated in vacuo to give an oily product, which was 
dissolved in ethyl acetate and washed with a diluted aqueous sodium 
bicarbonate. After drying over magnesium sulfate, the organic 
5 extract was concentrated in vacuo lo afford (3S)-3-amino-l- 

cyclohexylcarbonylmethyl-5-ethyl-9-methyl-2,3-dihydro-lH-l,4- 
benzodiazepin-2-one (6.30g, 63.1%) as an amorphous mass. 

'H-NMR (CDCl 3) c5): 1.05-1.4 (5H, m), 1.26 (3H, «, J = 7.1Hz), 
10 1.55-1.95 (5H, m), 2.25-2.45 (1H, m), 2.32 (3H, s), 2.90 (2H, q, 

J = 7.1H 2 ), 2.96 (2H, br, s), 3.75 (1H, d, J=17.1Hz), 4.46 (1H, s), 5.07 
(1H, d, J=17.lHz), 7.15-7.4 (3H, m) 
APCI-MS (m/z) = 342 (M* +1) 
[a]^- = - 6.59° (C=1.41, CHCl,) 
Prepnr.njn n 7/| T^jTj 



15 



20 



(3R)-3- Amino- 1 -cyclohexylcarbonylmet hyl-5-ethyl-9-methyl- 
2,3-dihydro-lH-l,4-benzodiazepin-2-one was ob.ained in a similar 
manner to that of Preparation 74-3(1). 



'H-NMR (CDC1 3 ,6): 1.05-1 .4 (5H, m), 1.26 (3H, I, J-7.1Hz), 
25 1.55-1.95 (5H, m), 2.25-2.45 (1H, m), 2.32 (3H, s). 2.90 (2H, q, 

J=7.1Hz), 3.47 (2H, br, s), 3.75 (1H, d, J = 17.1Hz), 4.48 (1H, s), 5.07 
(1H, d, .1=17. 1Hz), 7.15-7.4 (3H, m) 
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APC1-MS (m/z):342 (M* + 1) 
[a] D = 5.78° (C=1.21, CHC1 3 ) 



Example 1M) 

To a solution of (3RS)-3-araino-l-f3-azabicyclof3.2.2]non-3- 
y0carbonylmethyl]-2,3-dihydro-5-isopropyl-lH-l,4-ben 2 odiazcpin- 
2-one (0.200g) in dry methylene chloride (10ml) was added dropwise 
a solution of 3-mcthoxyphenyl isocyanate (0.086g) in dry methylene 
chloride (5ml) at 5-1CTC in an ice-bath. The mixture was allowed 
to warm to room temperature and stirred overnight. 

The reaction mixture was washed with a saturated aqueous 
sodium hydrogen carbonate (10ml) and a brine (10ml). The organic 
layer was dried over anhydrous magnesium sulfate and evaporated in 
vacuo. The residue was subjected by column chromatography on 
silica gel with a mixture of chloroform and methanol (10:1) as an 
eluent to afford N-[(3RS)- 1 -(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmethyl-2,3-dihydro-5-isopropyl-2-oxo-lH-1,4- 
bcnzodiazcpin-3-ylj-N'-(3-methoxyphenyl)urea (0.270g). 

mp : 139-142°C 

IR(KBr) : 3350, 2933, 2864, 1659, 1601, 1548, 1492, 1428, 
1201, 762cm' 1 

'H-NMR (CDCI 3 ,<5) : 1.02 (3H, d, J = 7.2Hz), 1.29 (3H, d. 
J=7.2Hz), 1.55-1.80 (8H. m), 2.02-2.10 (2H ; m), 3.15-3.24 (1H, m). 
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3-44-3.80 (4H, m), 4.42 (1H, d, J=17.2Hz), 4.89 (1H, d, J=17.2Hz), 
5.50 (1H, d, J = 8.0Hz), 6.55 (1H, d, J = 8.4Hz), 6.81 (1H, d, J = 8.4Hz), 
6.90 (1H, d, J = 8.4Hz), 7.07-7.32 (8H, m), 7.47 (1H, t, J = 7.2Hz), 
7-57 (1H, d, J = 7.2Hz) 
5 Mass : m/e = 532 (M* + 1) 

Example 1(7) 

The following compound was prepared in a similar manner to 
10 that of Example 1(1). 

N-[(3RS)-l-(3-azabi C yclo[3.2.2]non-3-yl)carbonylmethyl- 

2,3-dihydro-5-isopropyl-2-oxo-lH-l ; 4-benzodiazepin-3-y!]- 
N'-(3-methylthiophenyl)urea 



15 



20 



mp : 134-135°C 

IR(KBr) : 3350, 2931, 1659, 1541, 1451, 1201, 766cm ' 
'H-NMR (CDCl 3 ,c5) : 0.99 (3H, d, J = 6.8Hz), 1.29 (3H, d. 
J = 6.8Hz), 1.50-1.90 (8H, m), 2.00-2.10 (2H. m), 2.41 (3H, s), 3.10- 
3-22 (1H, m), 3.40-3.84 (4H, m), 4.41 (1H. d, J = 16.0Hz), 4.91 (1H. d, 
J = 16.0Hz), 5.48 (1H, d, J = 7.6Hz), 6.85-7.31 (7H, m), 7.37 (1H, s), 
7.46 (1H, I, J = 7.2Hz), 7.55 (1H, t, J = 7.2Hz) 
Mass : m/e = 548 (M* + 1) 



25 Example 
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The following compound was prepared in a similar manner lo 
that of Example 1(1). 

N-[(3RS)-l.(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 

2,3-dihydro-5-isopropyl-2-oxo-lH-l,4-benzodiazepin-3-ylJ- 
N '-phenylurea 

mp : 132-135'C 

IR(KBr) : 3362, 2932. 1657. 1598, 1546, 1496, 1449, 1201. 

756cm" 1 

'H-NMR (CDCK.tf) : 0.99 (3H, d, J = 6.8Hz), 1.28 (3H, d, 
J = 6.8Hz), 1.50-1.90 (8H, m ), 1.90-2.10 (2H, m), 3.10-3.20 (IH, m), 
3-13-3.75 (4H, m), 4.43 (IH, d, J=16.0Hz), 4.76 (IH, d, J=16.0Hz), 
5.48 (IH, d, J = 8.0Hz), 6.90-7.53 (11H, m) 

Mass : m/t: = 502 (M ' + 1) 

Example LC4J 

The following compound was prepared in a similar manner to 
that of Example 1(1). 

N-[(3RS)-l-(3-azabicyclof3.2.2]non-3-yl)carbonylmethyl- 

2,3-dihydro-5-isopropyl-2-oxo-lH-l,4-benzodiazepin-3-yl]- 
N'-cyclohexylurea 
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mp : 138-140°C 

IR(KBr) : 3373, 2930, 2861, 1658, 1546, 1451, 1201, 
762 cnr' 

'H-NMR (CDCl 3 ,d) : 0.98 (3H, d, J = 6.8Hz), 1.00-1.20 (6H, 
m), 1.28 (3H, d, J = 6.8Hz) ; 1.40-2.10 (14H, m), 3.10-3.20 (1H, m), 
3.40-3.84 (2H, m), 4.37 (1H, d, J=16.4Hz), 4.54 (1H, d, J = 7.2Hz), 
4.86 (1H, d, J=16.4Hz), 5.40 (1H, d, J = 7.6Hz), 6.17 (lH,d, J = 7.6Hz), 
7.20-7.60 (4H, m) 

Mass : m/e=508 (M* + 1) 



Rxnmpl* -> 



To a solution of (3RS)-l-(2-acetylthiophen-3-yl)methyl-3- 
15 amino-2,3-dihyro-5-i S poropyl-lH-l,4-benzodiazepin-2-one (0.230g) 
in dry tetrahydrofuran (20ml) was added dropwise a solution of 3- 
methylphcnyl isocyanatc (0.095g) in dry tetrahydrofuran (5ml) at 5~ 
10°C in an ice-bath for 10 minutes. The mixture was allowed to 
warm to room temperature and stirred at ambient temperature for 3 

20 hours. The resultant mixture was concentrated in vacuo and the 

residue was subjected by column chromatography on silica gel with a 
mixture of chloroform and ethyl acetate (10:1). The fractions 
containing the desired compound were combined and evaporated in 
vacuo to afford N-[(3 RS)- 1 -(2-acetylthiophen-3-yl)methyl-2,3- 

25 dihydro-5-isopropyl-2-oxo-lH-l,4-benzodiazcpin-3-ylj.N , -(3- 
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meihy|pheny]) U rca (0.210g). 

mp : 219-221-C (dec.) 

"(KB,, -32, 296*, 2926 , I66 , 1M9 . IJJ9> mi _ 
1381, 1247, 1165, 774, 692cm " 

' H - NMR ( C ^3.< S ,:0. 8 9(3H, <1 , J= 6. 8 „ Z) , 1 ,29 ( 3H 6 

(»,;' <ih ' " ,=8oh " 

Mass : m/e = 489 (M* + 1) 
Exam p | r I 

To a suspension of sodium hydride (0.030g of a 65% 
dispersion in mincra | „„, . 

added a - d "»«tl.ylforn,a mi de (5ml, was 

be " Z ° d '^ — ]-N--(3-me, Mpnenyi.urea (0 .250 s , a, 5 . 10r 
— r« 30 m ,„u,e, 

. ' ""■ « "« for 2 „urs 

T " b '"»"'-'«.»«.. M .ddr.p.,... Ml „ lo „ ofN . 

^romomcthylcarbony)-3-azabicyclo[3.2.2Jnonanc (0.200g, j n dry N 

~ U p»a h e, h y laecla , c(100m , )anda 
™ sodium bydr0f .. tarbona , c (50mj) ^ 
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layer w as separale(l , w „ hed ^ ^ ^ ^ ^ 

The produc , was purified by column chromalography 00 

«mbi„ ed and evapora , ed vacuo |o afford N . [(3Rs) i (3 

; ! ' bic " i " i3u ""- 3 -" ,M ' b »"""«^.3,,*,, Mprop ,, 

2-oxo-lH-l,4-benzodiazepin-3-yJ1-N*.n m^.i, - .. 
(0.1 60g). 

10 

m P : 123-126°C 

IR(KBr) :3364,2929,2862,166c, 1616, 1554 ,451 
1201cm" 1 

• - — ( 8 H, m) ,,„ 0 ., 10(2H , m) , 2 28 (3H s) 

• OH, -,.,.„.,.„ (4H . _,,,.„,,„.„. J=17 , H2) 4 87(iH d 

J =7.4Hz), 7.07-7.56 (8H, m) 

Mass : m/e=516 (M* + l) 

20 

Example 



T « '»'»"-■ •f(3M). S ..- ta „.,. 1 ,. iMblcyclorJ 2 j 3 _ 
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4-nitrophenyl N-(3-acety]phenyl)carbonate (0.155g) and then 
dropwise triethylamimc (0.087g) at 5-10 3 C in an ice-bath and the 
mixture was stirred at ambient temperature overnight. The resultant 
mixture was concentrated in vacuo. The residue was taken up with 

5 ethyl acetate (100ml) and a saturated aqueous sodium hydrogen 
carbonate (50ml) and washed with a brine (50ml). Dryness over 
anhydrous magnesium sulfate and evaporation gave a crude product. 
The crude product was purified by column chromatography on silica 
gel with a mixture of chloroform and methanol (50:1) as an eluent to 

0 afford N-[(3RS).l-(3-a2abicyclo[3.2-2]non-3-yl)carbonylmethyl-2,3. 
dihydro-5-isopropyl-2-oxo-l H - 1 , 4-bcnzodiazepin-3-yl]-N '-(3- 
acetylphenyl)urea (0.190g). 

mp : 138-140°C 

► IR(KBr) : 3363, 2933, 2865, 1682, 1661, 1550, 1488, 1217, 

1202cm 1 

l H-NM R (CDC\ 3J 6) : 0.99 (3H, d, J=7.2Hz), 1.29 (3H, d, 
J = 7.2Hz), 1.56- 1.80 (8H, m), 2.00-2.16 (2H, m), 2.49 (3H, s ), 
3.14-3.22 (1H, m), 3.44-3.84 (4H, m), 4.49 (1H, d, J=16.0Hz), 4.98 
(1H, d, J=16.0Hz), 5.51 (1H, d, J = 7.6Hz), 7.10-7.64 (9H, m), 7.93 
(1H, s) 

Mass : m/e = 534 (M* + 1) 
Example 5 



25 
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To a solution of (3 RS)-3-amino- 1 -(3-azabicyclo[ 3.2.2 Jnon-3- 

yl)carbonylmethyl-2,3-dihydro-5-i S opropyl-lH-l,4-benzodiazepin-2- 
one (0.170g) in dry tetrahydrofuran was added gradually 4- 

nitrophenyl N-[3-(tetrazol-5-yl)pheny1]carbamate (0.152g) and then 
5 dropwise a solution of trie. hylamime (0.090g) in tetrahydrofuran 
(5ml) at room temperature. The mixture was stirred at ambient 
temperature overnight. The mixture was concentrated in vacuo and 
the residue was subjected by column chromatography on silica gel 
with a mixture of chloroform and methanol (100:1) as an eluent to 
10 afford N-[ ( 3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl-2,3- 
dihydro-5-isopropyl-2-oxo-1H-l,4-bcnzodiazcpin-3-yl]-N'-[3- 
(tetrazol-5-yl)phenyl]urea (0.150g). 



mp : 220°C (dec.) 

IR(KBr) : 3347, 2933, 2866, 1655, 1584, 1452, 1273, 1204, 
758cm 1 

'H-NMR (DMSO-d 6>< 5) : 0.91 (3H, d, J = 7.2Hz), 1.29 (3H, d, 
J = 7.2Hz), 1.40-1.80 (8H, m), 1.90-2.10 (2H, m), 3.20-3.30 (1H, m 
3.30-3.80 (4H, m ), 4.64 (1H, d, J=16.8Hz ), 4.93 (1H, d, 
J=16.8Hz), 5.17 (1H, d, J = 8.4Hz), 7.28-7.60 (9H, m), 7.99 (1H, s) 
9.14 (1H, s) 

Mass : m/e = 558 (M* + 1) 
Fxamplp 6XL) 
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To a suspension of sodium hydride (0.027g of a 64% 
dispersion in mineral oil) in N, N- dime thy Ifo rm amide (3ml) was added 
gradually N-[(3RS)-2,3-dihydro-5-(2-methylpropyl)-2-oxo-lH-l,4- 
benzodia Z epin-3-yl]-N'-(3-meihylphenyl)urea (0.200g) a. ambient 
temperature and the mixture was stirred for 1 hour under the same 
conditions. To the mixture was added sodium iodide (0.107g) and 
followed dropwise a solution of 2-chloromethy]-3-methylpridine 
(0.093g) in N.N-dimethylformamide (2ml) at the same temperature. 
The resultant mixture was concentrated in vacuo and the residue was 
taken up with ethyl acetate and water. The aqueous layer was 
extracted with another ethyl acetate. The combined organic layer 
was dried over sodium sulfate, filtered and concentrated in vacuo to 
give a crude compound. The crude compound was recrystallized 
with isopropyl ether and chloroform to give N-[(3RS)-2,3-dihydro- 
5-(2-methylpropyl)-l-(3-methylpyridin-2-yl)mcthyl-2-oxo-lH-l,4- 
ben Z odiazcpin-3-yl]-N--(3-methylphenyl)urea (0.23g) as a colorless 
powder. 



mp : 185-187°C 

IR(KBr) : 2956, 1695, 1649, 1614, 1564, 1492, 1447, 1384, 
1214, 778cm-' 

'H-NMR (DMSO-d ft; d>) : 0.79 (3H, d, J = 8Hz), 0.87 (3H, d, 
J = 8Hz), 1.82-1.88 (1H, m), 2.24 (3H, s), 2.35 (3H, s), 2.46 (1H, dd, 
J=16Hz T J=16Hz), 2.86 (1H, dd, J = 8Hz, J=16Hz), 5.15 (2H, q, 
J = 18Hz), 5.20 (1H, s), 6.73 (1H, d. J=8Hz), 7.10-7.57 (9H, m), 7.74 
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(1H, d, J = 8Hz), 8.23 (1H, d, J = 8Hz) ? 8.87 (1H, s) 
Mass : m/e=469 (IVT + 1) 

Example fir?) 

The following compound was prepared in a similar manner to 
that of Example 3. 

N-[(3RS)-2,3-dihydro-5-(2-methy]propy])-l-(3- 

azabicyclo[3.2.2]non-3-yl)methyl-2-oxo-lH-l,4- 

benzodiazepin-3-yl].N , .(3-methyiphenyl)urea 

mp : 95-100°C 

IR(KBr) : 2932, 1653, 1558, 1456, 1204, 774cm 1 
'H-NMR (CDCl 3 ,r5) : 0.78 (3H, d, J = 8Hz), 0.88 (3H, d, 
J = 8Hz), 1.57-1.88 (8H, m), 2.08 (3H, br), 2.78 (3H, s), 2.50 (1H, dd, 
J=16Hz, J=16Hz), 2.88 (1H, dd ? J = 8Hz, J=16Hz), 3.48-3.85 (4H, m), 
4.20 (1H, d, J = 18Hz), 5.00 (1H, d, J=18Hz), 5.48 (1H, d, J = 8Hz), 
6.69-7.55 (10H, m) 

Mass : m/e=530 (M + + 1) 

Example 6Q) 

The following compound was prepared in a similar manner to 
that of Example 3. 
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N-[(3RS)-2,3-dihydro-5-(2-methylpropyl)-l-(2- 
methylcarbonylthiophen-3-yl)methyl-2-oxo-l,4- 
benzodiazcpin-3-yl]-N , -(3-methylphenyl)urea 

mp : 215-218°C 

IR(KBr) : 3347, 2954, 1664, 1646, 1561, 1490, 1448, 1415, 
1384, 1310, 1216, 1165, 772cm 1 

'H-NMR (DMSO-d 4t <?) : 0.70 (3H 5 d, J = 8Hz), 0.80 (3H, d, 
J = 8Hz), 1.70-1.80 (1H, m), 2.18 (3H, s), 2.40 (3H, s), 2.50 (1H, dd, 
J = 16Hz, J=16Hz), 2.78 (1H, dd, J = 8Hz, J = 16Hz), 5.10 (1H, d, 
J=18Hz), 5.16 (1H, d, J = 8Hz), 5.40 (1H, d, J = 16Hz), 6.68 (1H, d, 
J = 8Hz), 6.85 (1H, d, J = 8Hz), 7.03-7.13 (3H, m), 7.23-7.33 (3H, m), 
7.49 (1H, t, J = 8Hz), 7.71 (1H, d, J=10Hz), 7.78 (1H, d, J = 6Hz), 8.81 
(1H, s) 

Mass : m/e = 502 (M + + 1) 
Example 7 

The following compound was prepared in a similar manner to 
that of Example 4. 

N-[(3RS)-l-(3-azabicyclof3.2.2]non-3-yl)carbonylmethyl- 

2,3-dihydro-5-(2«methyIpropyl)-2-oxo-lH-l,4- 

benzodiazepin-3-y]]-N'-(3-tetrazolyphenyl)urea 
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mp : 212-215°C 

IR(KBr) : 3364, 2935, 1659, 1569, 1452, 1385, 1215, 1016, 



10 



15 



761cm 

'H-NMR (DMSO-d,,*) : 0.74 (3H, d, J = 8Hz), 0.85 (3H, d, 
J = 8H 2)> 1.03 (2H, d, J = 6Hz), 1.20-1.82 (8H, ra ), 2.02 (2H, br), ' 
2-43 (1H, dd. J = l6Hz, J = 16Hz), 2.95 (1 H> dd, J = 8Hz, J= 16Hz), 3.47 
(2H, d , J = ,8Hz), 3.66 (1H, dd, J= 8Hz. J=16Hz), 3.83 (1H, dd, J = 8Hz 
J = 16Hz), 4.52 (1H, d, J-lSHz), 4.95 (1H, d, J = ,8Hz), 5.18 (1H, d, 
J = 8Hz), 7.27-7.79 (8H, m), 8.05 (1H, s), 9.22 (1H, s) 
Mass : m/e = 584 (M* + 1) 

Exnmpl^ 

The following compound was prepared i„ a simiIar manner (f) 
that of Example 6(1). 



N-[(3RS)-2,3-dihydro-5-me,hyl-l-(3-me,hylpyrjdin-2- 

yl)methyl-2-oxo-lH-l,4-bcnzodiazepi n -3-yl]-N'-(3- 
20 methylphenyl)urea 



mp : 225-229°C 

IR(KBr) : 3323, 1677, 1644, 1611, 1562, 1492, 1449, 1387, 
1312, 1217, 1165, 776cm 1 

* 'H-NMR <DMSO-d 4 .c5) : ,. 58 (3H, d, J = 8Hz), 2.26 (3H, s), 
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4.27 (IH, d, -J-16H2), 4.60 (IH, d, J«16Hz), 5.33 (IH, q, J = 8Hz), 
6-76 ( IH, . ), 6.78 ( IH, d, J = 8Hz ), 6.99-7.26 (13H, m ), 9.01 (IH, 
»> 

Mass : m/c = 427 (M* ) 
Example 8(?) 

The following compound was prepared in a similar manner to 
that ol" Example 3. 

N-[(3RS)-l-(3-azabicycIo[3.2.2]non-3-yl)earbonylmethyl- 

2.3-dihydro-5-methyl-2-oxo-lH-l ( 4-benzodiazepin-3-y|J-N'- 
(3-mcthylphenyl)urea 

rap : 150-153°C 

IR(KBr) : 3343, 2931, 1959, 1675, 1554, 1206, 1 167cm" 
'H-NMR (DMSO-d 6 ,<5) : 1.03 (2H, d, J = 6Hz). 1.50-1.70 
(8H,m), 1.98 (IH, br), 2.04 (IH, br), 2.23 (3H, s), 2.40 (3H, s), 3.48 
(IH, br), 3.58-3.69 (2H, m), 4.65 (IH, d, J=16Hz), 4.90 (IH, d, 
J-16Hz). 5.10 (IH, d, J=8Hz), 6.72 (IH, J = 8Hz), 7.07-7.18 (3H, m), 
7-31-7.38 (2H, m), 7.60 (IH, t, J = 8Hz), 7.78 (IH, d, J=8Hz), 8.90 
(IH, s) 

Mass : m/e = 487 (M* + 1) 
Example 84ij 



211 



WO 98/15535 



PCT/JP97/03483 



The following compound was prepared in a similar manner to 
that of Example 3. 

N-[(3RS)-l-(2-acelylthiophen-3-yl)methyl-2,3-dihydro-5- 

methyl-2-oxo-lH-l,4-benzodiazcpin-3-yl]-N'-(3- 

methylphenyl)urea 

rap : 215-219°C 

IR(KBr) : 3307, 1676, 1554. 1491, 1449, 1415, 1382, 131 1, 
1217, 1165, 770cm 1 

'H-NMR (DMSO-d„(5) : 2.23 (3H, s), 2.44 (3H, s), 5.18 (1H, 
d, J = 8Hz), 5.30 (1H, d, J=16Hz), 5.41 (1H, d, J = 16Hz), 6.72-6.76 
(2H, m), 7.08-7.37 (9H, m), 7.56 (1H, t, J=8Hz), 7.79 (1H, d, J=8Hz), 
7.83 (1H, d, J = 6Hz), 8.91 (1H, s) 

Mass : m/e = 461 ( VT + 1 ) 

Example 0(1) 

The following compound was prepared in a similar manner to 
that of Example 6(1). 

N-[(3RS)-2,3-dihydro-5-(3-mcthyibutyl)-l-(3-methylpyridin- 

2-yl)methyI-2-oxo-lH-l,4-benzodiazepin-3-ylJ-N'-(3- 

methylphenyl)urea 
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mp : 151-154 0 C 

IR(KBr) : 2955, 1644, 1612, 1.555, 1492, 1384, 1308, 1206, 
1165, 778, 692cm-' 

5 'H-NMR (DMSO-d 6 ,d) : 0.74 (3H, q, J = 8Hz), 0.81 (3H, d, 

J-8Hz).l. 17-1.50 (3H, m), 2.17 (3H, s), 2.45-2.76 (2H, m), 3.33 (3H, 
s), 4.92 (1H. d, J = 16Hz), 5.05 (1H, d, J = 18Hz), 5.12 (1H, d, J = 16Hz), 
5.20 (1H, d, J-lSHz). 6.67 (1H, d, J=8Hz), 7.02-7.27 (5H, m), 
7.46-7.51 (2H. m), 7.66 (1H, d, J = 8Hz), 7.71 (1H, d, J = 8Hz), 8.11 
10 (1H, d, J = 6Hz), 8.83 (1H. d, J = 16Hz) 
Mass : m/e = 484 (M* + 1) 

Example Qp) 



15 



The following compound was prepared in a similar manner to 
that of Example 6(3). 



N-[(3RS)-l-(2-aceiylthiophen-3-yl)melhyl-2,3-dihydro-5-(3- 

methylbutyl)-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
20 mcthylphenyl)urca 

mp : 190-195°C 

IR(KBr) : 3329, 2955, 1645, 1551, 1492, 1413, 1383. 1215, 
1165, 774cm' 1 

25 'H-NMR (CDC], ,6) : 0.80 (3H, t, J = 8Hz), 0.85 (3H, d, 
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J = 8Hz). 1.20-1.54 (3H, m), 1.68 (2H, s), 2.27 (3H, ,), 2.49 (3H, ,), 
2.75 (2H, d, J = 10Hz), 5.34 (1H, d, J=18Hz), 5.52 (1H, d. J=8Hz), 
5.65 (1H, d, J=18Hz), 6.80-7.56 (10, m) 
Mass : m/e = 517 (M + + 1) 

Example |() 

The following compound was prepared in a similar manner to 
that of Example 3. 

N-[(3RS)-l-(3-azabicyclof3.2.2]non-3-yl)carbonylmethyl- 

2,3-dihydro-5-ethyl-2-oxo-lH-l ) 4-benzodiazepin-3-yl]-N'- 
(3-mcthylphenyl)urea 

mp : 115-120°C 

IR(KBr) : 3358, 2963, 2932, 2866, 1659, 1630, 1569, 1489, 
1451, 1265, 1214, 1204, 1016cm ' 

1 H-NMR (CDC1,, <5) : 1.14 (3H, ., J = 7.2Hz), 1.50-1.80 (8H, 
»). 2.00-2.10 (2H, m), 2.27 (3H, s), 2.73-2.95 (2H, m), 3.40-3.80 
(4H, m), 4.50 (1H, d, J=16.0Hz), 4.87 (1H, d, J=16.0Hz), 5.51 (1H, d, 
J=7.2Hz), 6.66 (1H, s), 6.80-7.60 (9H, m) 

Example ] 1 

The following compound was prepared in a similar manner to 
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that of Example 2. 

N-f(3RS)-l-(3-azabicyclo[3.2.2]non-3-yI)carbonylmethyI-5- 
butyl-2,3-dihydro-2-oxo-lH-l ,4-benzodiazepin-3-yI]-N '-(3- 
methy)phenyl)urea 

mp : 121-123°C 

IR(KBr) : 3348, 2931, 2864, 1659, 1599, 1555, 1490, 1451, 
1202, 774cm*' 

l H-NMR (CDCl 3 ,c5) : 0.85 (3H, t, J = 7.6Hz), 1.29 (2H, q, 
J = 7.2Hz), 1.40-1.80 (10H, m), 2.00-2.10 (2H, m), 2.27 (3H, s), 
2.72-2.88 (2H, m), 3.44-3.80 (4H, m), 4.39 (1H, d, J = 16.4Hz), 4.91 
(1H, d, J=16.4Hz), 5.49 (1H, d, J = 7.2Hz), 6.80-7.57 (10H, m) 

Mass : m/e=530 (IVT + 1) 

Example 17(1) 

The following compound was prepared in a similar manner to 
that of Example 1(1). 

N-f(3RS)-l-(3-azabicycIo[3.2.2jnon-3-yl)carbonylmethyl-5- 

cyclohexylmcthy|.2 ? 3-dihydro-2-oxo-lH-l,4-benzodiazepin- 
3-y]]-N *-(3-methylphenyl)urea 

mp : 164-166°C 
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IR(KBr) : 2916, 2846, 2400, 1678, 1657, 1592, 1556, 1476, 
1444, 1194cm- 1 

'H-NMR (DMSO-d 6 ,<5) : 0.80-1.20 (4H, m), 1.50-1.80 (15H, 
m), 1.99-2.05 (2H, m), 2.23 (3H, s), 2.50-2.55 (1H, m), 2.95-2.98 
•5 (1H, m), 3.43-3.79 (4H, m), 4.64 (1H, d, J = 17Hz), 4.93 (1H, d, 
J = 17Hz), 5.20 (1H, d, J = 4.0Hz), 6.73 (1H, d, J = 7.0Hz), 7.07-7.24 
(3H, m), 7.35-7.42 (3H, m), 7.65 (1H, t, J = 8Hz), 7.82 (1H, d, 
J=7.0Hz), 9.04 (1H, s) 

Mass : m/e = 571 (NT + 1) 

10 

Example 17,(7) 

The following compound was prepared in a similar manner to 
that of Example 4. 

15 

N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)carbonylmethyl-5- 
cyclohexylmethyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin- 
3-yl]-N'-[3-(tetrazol-5-yl)phenyl]urea 

20 mp : 218-222°C (dec.) 

IR(KBr) : 3370, 3354, 2925, 2862, 1689, 1740, 1630, 1489, 
1450, 1214, 1204cm-' 

'H-NMR (DMSO-d s , 6 ) : 0.80-1.2 (4H, m), 1.50-1.80 (15H, 
m), 1.90-2.40 (2H, m), 2.40-2.50 (1H, m), 2.80-2.90 (1H, m), 3.50- 
25 3.80 (4H, m), 4.56 (1H, d, J = 17Hz), 4.95 (1H, d, J=17Hz), 5.14 (1H, 
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'•'...OH,,. 7-29 (1H, d, 3=8. 0Hz). 7.36-7.48 (4H, m). 7.56-7 63 
7.76 (,H.d, ,.,.„„„, 8.07 (,„, „, o. 20(1H . s) 
Mass : m/e=623 (M + ) 

6 Exampjf p L 

N-[(3RS).2.3.d,h y d,o-5-(2-„ u „ rophenvl) . 1 . (2 . . 

■•' b ""P»»«T'>-»-..»,l. 2 ..».,H...4.6.. wdll „ p| .. J . y 
(3-(,c, W „,. 5 . yl)phenyl)urea ... jn a simnar ^ ^ 

of Example 51. 

m P 193. 9-195. 2°C 
'R (Nujol, cm 1 ) : 1650 

6 * 0) - 2 - 5(3H ' br ' s )^.95(3H,s), 4.66 
1H '^-OH,U,o (1H , d , J = , H ,,, 46(1Hidj = 

^•9-7.8 (15H, m ), 7.95 (1H, br, s ), 8.21 (1H, br, s ), 9.35 (1H, br, 
Mass (APCI) : 619 (M* + 1) 
20 Exnmplp ] i ? 

A mi » lurc „ f N.[(3R S) . 2 ,3.d, hydro . 5 . (2 . nuorophenyl) 

me[hoxyphcnacyl)-9-meihy]-2-oxo-IH-l,4-benzodiazepjn-3-y|j.N' 
l'-(...r«..-5. T „p t .. ylJ . rei (200ms) anJ 1N borun iribrum ^ 
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for 4 bo u , s and a „ owed , o sund a reffiscra|or ^ 
•«..!« and .„„ were added , 0 , he rcac||on ^^^^ T|]e 
«para,cd o, ganic , ayor was was „ ed wa , er ^ ^ ^ ^ 
dried over magnasiura ,.„.„. The ^ ^ ^ ^ 

• .o afford . pale brow „ p „ wde , wb(cb ^ ^ ^ 

a.«ar a „d „,„.„,.„ by „,.„„„. , 0 givc N.[(3RS,. 2 ,3-dih y d r „.5-( 2 
t ' UOr,,Phen) ' 1, - I -( 2 - | ')""°»yPl>.nocy 1 ).9. me , hy ,. 2 . 0)co . 1H . 14 . 
ba„z„d ia2cpin .3. y „. N , ( 3. ( , e , ra2o , 5 . y , )phenyijurca (202 0m§) ^ a 

crystalline powder. 



10 



mp : 220. 8-225. 0°C 
IR (Nujol, cm 1 ) : 1640 

'H-NMR ,DMSO-d.,tf, : 4.67 (,„. „. ,.„,„,, , 
J-1..1H.). 6.7-7.9 (,5H. 8 , 22(1H , s) 9 37 (]H bf s) 
15 Mass (FAB) : 605 (br + 1) 



R»ampl. p i 



A mi x, urc of N-[(3RS,. 2 ,3.d i hyd,„-5- (2 .f, 11 „ ropheny , ) . 1 . (2 . 

» h ^-"P^r.-y') i --m«,h yl - 2 -„ X o. 1 H. 1 ,4.b e „ z „d ia , er ,„. 3 . vlJ . N , 
|3-(.e.ra,o 1 .5. y , )ph e„ y „ urea (150mg) , lrie , hylami „ c ^ ^ 

chlo,o lrip b e n y lm e ,h a „ e (69mg) in , mixlure ot N N . 
«i-n,b y ,f„ rmamidc ard , clrahydrof „ ran (1:3j 4m]) ^ s sijrred 

°«r„i g b, E.h,l acn, a ,e a „d a sa , urated aque(>lls (>f 
« »d... bic a ,b„„ ale welc addcd , 0 rcaci . on ^ 
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separated organic layer was washed with water and brine, and then 
dried over sodium sulfate. The solvent was evaporated in vacuo to 
afford an amorphous mass, which was triturated in diisopropyl ether 
and collected by filtration to afford N-[(3RS)-2,3-dihydro-5-(2- 
5 fluorophenyl)-l-(2-hydroxyphenacyl)-9-mcthyl-2-oxo-lH-l,4- 
benzodiazepin-S-ylj-N'-p-n-OriphenylmethyOtetrazol-S- 
yl)phenyl}urea (186.0mg, 88.6% yield) as a crystalline powder. 



10 



15 



mp : 132. 1-146. 0°C 
IR (Nujol, cm 1 ) : 1640 

'H-NMR (DMSO-d 6 ,cy) : 2.5 (3H, br, s), 4.81 (1H, d. 
J = 18.4Hz), 5.39 (1H, d, J = 8.4Hz), 5.68 (1H, d, J=18.0Hz), 6.8-7.8 
(30H, m), 8.08 (1H, br, s) 

Mass (FAB) : 847 (M* + 1) 



N-[(3RS)-l-(2- 

Ethoxycarbonylmethoxyphenyl)carbonylmethyl-2,3-dihydro-5-(2- 
nuorophenyl)-9-methyl-2-oxo-lH-l,4-bcnzodiazepin-3-ylJ -N'-{3- 
[l-(triphenylmethyl)tctrazol-5-yl)phenyl}urea was prepared in a 
similar manner to that of Preparation 59-3. 

IR (Neat, cm 1 ) : 1700 

'H-NMR (DMSO-d 4 ,<5) : 0.97 (3H, t, J = 7.1Hz), 2.30 (3H, s), 
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3.89 (2H, q, J = 7.1Hz), 4.21 (1H, d, J=16.8Hz), 4.68 (1H, d, 

J = 16.8Hz), 5.05 (2H, s), 5.20 (1H, d, J = 8.6Hz), 7.0-7.8 (30H, m), 

8.50 (1H, d, J = 8.5Hz) 

5 Example 13-5 

A mixture of N-[(3RS)-1 -(2-ethoxycabonyImethoxyphenyl)- 
carbonylmet hyI-2,3-dihyd ro-5-(2-fluoro phenyl)- 9- met hyI-2-oxo-l H- 
1 ,4-benzo d iaze pi n-3-yl]- NT- {3-[l-(triphenylmethyl)tetrazol-5- 

10 yl)phenyl}urea (196mg) and IN NaOH in 1 , 2-dimet hoxyethane (2ml) 
was stirred at room temperature overnight. 4N-HC1 in ethyl acetate 
(2ml) was added to the reaction mixture and stirred at room 
temperature for three days. Ethyl acetate and water were added to 
the reaction mixture. The separated organic layer was washed with 

15 water and brine successively, and dried over magnesium sulfate. 

Removal of the solvent in vacuo afforded N- f (3RS)-2,3-dihydro-5- 
(2- fluoro phenyl) - l-(2-carboxymethoxyphcnyl)-carbonylmethyl-9- 
methyl-2-oxo-l H-l ,4-benzo diazepin-3-yl]-N >-[3-(tetrazol-5- 
yl)phenyl]urea (66.0mg, 47.4%). 

20 

mp : 109. 6-113. 0°C 

'H-NMR (DMSO-d 6 ,(5) : 4.04 (1H, d, J = 17.0Hz), 4.64 (1H, d, 
J=17.0Hz), 5.05 (2H, s), 5.18 (1H> d, J = 8.6Hz), 7.03 (1H, d, 
J = 7.6Hz), 7.2-7.7 (13H, m), 8.46 (1H, d, J = 8.6Hz) 
25 Mass (FAB) : 662 (M + ) 
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Exnmplp 

A mixture of N-[(3RS)-l-(3-a 2 abicyclof3.2.2]non-3- 
5 >' , ) c - bo «yl m e,h yI -2,3-d i hvdro-5- ( 2-nuorophcny 1 )-9- mcthy ,. 2 . oxo . 

lH-l ) 4-ben 2 odiazepin-3- y , ] -N'-(3-hydroxy I ne l hylphe„ y ])urea 
(190mg) and activated manganese dioxide (l. 5g ) in acetone (10ml) 
was stirred at room temperature for 4 hours. 

The reaction mixture was filtered. The filtrate and the 
>0 washings were combined and evaporated in vacuo to afford a 

co.or.ess oil, which was triturated in diisopropy, ether and collected 
by filtration to afford N-[(3RS)- l- ( 3-azabicyc.o[3.2.2jnon-3- 

yl)carbonylmethy.-2,3-dihydro-5-(2-fluorop h eny.)-9- m e,hy,-2- 0 xo- 

lH-l ) 4-ben 2 odiaze P in-3-yl]-N'-(3-formylphenyl)urea(146mg, 
15 77.1%) as a crystalline powder. 

mp : 236. 8-242. 1°C 

IR (Nujol, cm 1 ) : 1700, 1680, 1635 

■H-NMR (DMSO-d 6 ,d> ) : 1.4-2.2 (10H. m), 2.44 (3H, s) 2 9- 
" 0 3 4 ^ 3 - 7 " 4 0 < 2H ' (IH. d, j. 16 . 1Hl) , 5.13 (IH, d, 

J-16.1H*). 5.32 (IH, d, J = 8.3Hz), 7.03 (IH, d, J = 7 .6Hz), 7.1-7.4 
(3H, m), 7.4-7.8 (6H, m), 8.0 (IH, br, s), 9.32 (IH, br, s), 9.94 (IH, 
br, s) 

Mass (APCI) : 596 (M* + 1) 
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Examplr 14.7 



N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yI)carbonylmethy]- 
2,3-dihydro-5-(2-fluorophenyl)-9-methyI-2-oxo-lH-l,4- 

5 benzodiazepin-3-y[]-N'-( 3 -hydroxyi m inomethy]phcnyl)urea was 
prepared in a similar manner 10 that of Example 16(7)-2. 

mp : 196. 0-199. 0°C 
IR (Nujol, cm 1 ) : 3300, 1680, 1640 

'H-NMR (DMSO-d 6 ,<?) : 1.3-2.2 (10H, m), 2.44 (3H, s), 2.9- 
3.4 (2H, m), 3.6-4.0 (2H, m), 4.12 (1H. d, J=16.2Hz), 5.13 (1H, d, 
J-16.2H2). 5.31 (1H, d, J = 8.4Hz), 7.0-7.8 (12H, m), 8.05 (1H, s), 
11.18 (1H, s) 

Mass (APCI) : 611 (M* + 1) 
Fxnmplr L5.-J 



N-f(3RS)-l-(2-aminophenacyl)-2,3-dihydro-5-(2- 
lluorophenyl)-9-mcthy]-2-oxo-lH-l,4-benzodiazepin-3-yl] -N'-[3- 
(tetrazol-5-yl)phenyl]urea was prepared in a similar manner to that of 
Example 5 1 , 

mp : 164. 1-186. 2°C(dec.) 
IR (Nujol, cm ') : 1650 

'H-NMR (DMSO-d 6> (5) : 2.5 (3H, br, s), 4.69 (1H, d, 
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J=17.4Hz), 5.41 (1H, d, J = 8.3Hz). 5.69 (IH, d, J=17.4H Z ), 6.5-8.2 
(16H, m), 9.37 ( 1 H, br, s) 

Mass (APCI) : 604 (M + + 1) 

5 Example ] 

A mixture of N-[(3RS)-1 -(2-aminophenacyl)-2,3-dihydro-5- 
(2-fluorophenyl)-9-methyl-2-oxo-lH-l,4-ben 2 odiazepin-3-y|]-N'-[3- 
(tetra Z ol-5-yI)phenyl|urea (ISOmg) and acetic anhydride (2ml) in 
10 methylene chloride (2ml) was stirred a. room temperature lor 6 hours. 
The reaction mixture was evaporated in vacuo to afford a residue, 
which was triturated in diisopropyl ether and collected by filtration to 
give N -[(3RS)-l-(2-(N,N-diacetylamino)phenacyl)-2,3-dihydro-5-(2- 
fluorophenyl)-9-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl)-W-[3- 
15 (tetrazol-5-yl)phenyllurea (125. Omg, 61.0% yield) as a crystalline 
powder. 



mp : 192. 0-216. 6°C (dec.) 
IR (Nujol, cm 1 ) : 1670, 1645 

'H-NMR (DMSO-d 6 ,c?) : 1.91 (6H, ,), 2.49 (3H, s), 4.75 
d. J = 17.8Hz). 5.44 (IH, d, J = 8.3Hz), 5.85 (IH. d, J=17.8H 2 ), 7.. 
(13H, m). 8.0-8.4 (3H, m), 9.37(1H, br, s) 

Mass (FAB) : 688 (M* + 1) 

Example 
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N-[(3RS)-l-(3-AzabicycIo[3.2.2]non-3-y])carbonylmeihyl- 
2,3-dihydro-5-(2-fluorophenyI)-9-methyl-lH-l,4-benzodiazepin-3- 
yl]-N'-(3-bromophenyl)urea was prepared in a similar manner to that 
of Example 59. 

mp : >250°C 

IR (Nujol, cm 1 ) : 1690, 1630 

'H-NMR (DMSO-d 6 ,<5) : 1.3-2.2 (10H, m), 2.44 (3H ? s), 2.8- 
3.4 (2H, m), 3.4-4.0 (2H, m), 4.13 (1H, d, J=16.2Hz), 5.13 (1H, d, 
J=16.2Hz), 5.30 (1H, d, J = 8.4Hz), 7.0-7.9 (11H, m), 9.22 (1H, br, s) 

Mass (APCI) : 648, 646 

Example 16(7,) 

N-[(3RS)-l-(3-Azabicyc!o[3.2.2]non-3-yl)carbonylmethyl- 
2, 3- dihydro-5-(2- fluoro phenyl )-9- methyl- 2-oxo-lH- 1,4- 
benzodiazepin-3-yl]-N'-(3-chiorophenyl)urea was prepared in a 
similar manner to that of Example 59. 

mp : >250°C 

IR (Nujol, cm' 1 ) : 1680, 1630 

'H-NMR (DMSO-d 6 ,S) : 1.3-2.2 (10H, m), 2.44 (3H, s), 2.9- 
3.4 (2H ? m), 3.5-4.0 (2H, m), 4.13 (1H, d, J=16.2Hz), 5.13 (1H, d, 
J = 16.2Hz ), 5.31 ( 1H, d, J = 8.3Hz ), 6.9-7.8 (11H, m ), 9.24 (1H, 
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S) 

Mass (APCI) : 602 (M* + 1) 



Example 16(T) 



N-f(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonyl me thyl-5- 

(2-f]uorophenyi)-2,3-dihydro-9-methyl-2-oxo-lH-l,4-b e nzodiazepin- 
3-yl]-N'-(3-methoxyphenyl)urca was prepared in a similar manner to 
that of Example 59. 



mp : 240. 9-243. 1°C 

IR (Nujol, cm ') : 1680, 1640 

'H-NMR (DMSO-d 6 ,tf) : 1.3-2.2 (10H, m), 2.44 (3H, s), 2.8- 
3.1 (1H, m), 3.1-3.3 (1H, m), 3.5-4.0 (2H, m), 3.69 (3H, s), 4.12 (1H, 
d, J=16.2Hz), 5.13 (1H, d, J = 16.1Hz), 5.32 (1H, d, J = 8.5Hz), 6.50 
( 1H, d, J = 7.8Hz ), 6.7-7.0 (1H, m), 7.0-7.8 (10H, m), 9.04 (1H, br, 
=0 

Mass (APCI) : 598 (M* + 1) 



Exnmpl,- 16(4) 



N-[(3RS)-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl-2,3- 

dihydro-5-(2-fluorophenyl)-9-methyl-2-oxo-lH-l ! 4-benzodiazepin-3- 
yI]-N'-[3-(tctrazol-5-yl)melhylphenyl]urea was prepared in a similar 
manner to that of Example 51. 
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mp : 153. 8-167. 7 B C 
IR (Nujol, cm ') : 1650 

'H-NMR (DMSO-d 6 ,d) : 1.4-2.1 (10H, m), 2.44 (3H, s), 2.9- 
5 4.0 (4H, m), 4.12 (1H, d. J=16.2Hz), 4.22 (2H, br, s), 2.12 (1H, d, 
J = 16.2Hz), 5.30 (1H, d, J = 8.4Hz), 6.8-7.8 (12H, m), 8.0-8.2 (1H, m), 
9.05 (1H, br, s) 

Mass (APCI) : 650 (M* + 1) 

10 Example 1rt(S> 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl- 
2,3-dihydro-5-(2-fluoropheny])-9-methyI-2-oxo-lH-l,4- 
benzodiazepin-3-yl]-N'-(3-mcthylthiophenyl)urea was prepared in a 
15 similar manner to that of Example 59. 

mp : 234. 2-236. 6°C 

IR (Nujol, cm" 1 ) : 1700, 1675, 1630 

'H-NMR (DMSO-d 4 , (5) : 1.3-2.2 (10H, m), 2.42 (3H, s), 2.44 
20 (3H, s), 2.9-3.4 (2H, m), 3.7-4.0 (2H, m), 4.12 (1H, d, J = 16.2Hz), 
5.13 (1H, d, J = 16.2Hz). 5.32 (1H, d, J = 8.4Hz), 6.7-6.9 (1H, m), 
6.9-7.1 ( 2H. m ), 7.1-7.4 ( 4H, m ), 7.4-7.8 ( 4H, m ), 9.08 (1H, br, 
s) 

Mass (APCI) : 614 ( M* + 1) 
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Example I&IQ 



H(3RS,,,, Azlbicrc|0| 3, 2jiM . 3 . )])ciibM)]n(ih ^ 

2 - 3 -' , "'>""-5-(2-n U or„p 1 , enyI) . 9 . nictllyMH . ]4 . ben2od . a2ei)jn3 

« r'I-N--(,-...l ^»r.).r.. w.. p„ p „. 4 ,..„.,,„ ...^ io 
of Example 59. 

: 246. 2-247. 2°C 
'R (Nujol, cm 1 ) : 1700, 1680, 1635 

'H-NMR (DMSO-tl a , ($ ) - 1.3-2.2 (10H, m), 2.23 (3H, s) 2 44 
OH,.,. 2,. 34( 2„, 3..-4.0 ,2H. .,, 4.„ (1 „. „, 

*•» 5 . 32 (iH.d.j..., H „. «.„«,„, diJ . 4 . <lf ; 

7-0-7.8 (11H. m), 8.94 (1H, br, s) 
Mass (APCI) : 582 (M* * 1) 

Exn rqp [ e 1 1^7) . i 



N ^ 3RS )-^(3-Aza bi c y c,o [ 3.2.2 ]n on-3- yI)c a rb o„ ylmclhyI . 

2.3-d 1 h y dro.9- m e, hyJ .5- ( 2-f lu o r ophen y l).2-oxo-,H-14- 
- bC -^-3-y.J-N W 3-ace lylphcny])ureawasprepa ^ 
sjm.lar manner ,o that of Example 59. 



25 



mp : >250"C 

'R (Nujol, cm") : ] 700, 1680, 1640 

'H-NMR (DMSO-d„c5, : 1.4-2.2 (10H, m), 2.44 (3H, s), 2.53 
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(3H, s), 2.9-3.3 (2H, m), 3.7-4.1 (2 H> m ), 4 .13 (1H. d, J=16.2Hz), 
5-13 (1H, d, J-16.2HZ), 5.33 (1H, d. J = 8.4Hz), 7.03 (, H , d, J = 7.6H 2 ) 
7-2-7.9 (10H, m), 8.01 (1H, br, s), 9.26 (1H, br, s) 
Mass (APCI) : 610 (M* + 1) 

5 

Example i^2j ? 

A mixture of N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3- 

y , ) carb onyln,eth y l-2,3-dih y dro.9. m eth y .-5- ( 2-f,uorophc„ y , ) -2-oxo- 
»0 1H -1.4-benzodia 2e pin-3- y l ) -N'-(3-ace, y lphe„ y l)urea (217mg) and 
hydroxylamine-hydrochloride (124mg), triethy.amine (180mg) i„ 
tetrahydrofuran (4ml) was stirred a, room temperature overnight. 
B«hyl acetate and IN aqueous hydroch.oric acid so.ution were added 
to the reaction mixture. The separated organic .ayer was washed 
» with IN aque ous hydroch.oric acid twice, saturated aqueous sodium 
bicarbonate, and brine successive,, and then dried over magnesium 
^Ifate. The solvent was evaporated in vacuo to afford N-[(3RS)- 
l-(3-a Z abic y clo [ 3.2.2 j non-3- y l)carbon y lme,h y l-2 ) 3-dih y dro-9- 
" 1 eth y l-5-(2-fluorophen y ])-2-oxo-lH-l,4-benzodiaz Cp in-3- y l ] -N-- [ 3- 
° (l-hvdroxyiminocthyOphenvlJurea (235.0mg) as a crystalline powder. 

mp : 199. 1-207. 8°C 
IR (Nujol, cm •') : 1650 

'H-NMR (DMSO-d,,*) : 1.3-2.2 (10H, m), 2.11 (3H . s), 2.44 
(3H, s), 2.8-3.4 (2H, m), 3.6-4.0 ( 2H, m), 4.13 (1H, d, J = 16.3Hz), 
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5.13 (1H, d. J=16.3Hz), 5.33 (1H, d, J = 8.4Hz), 7.02 (1H, d, J = 7.6Hz), 
7.2-7.8 (11H, m), 9.10 (1H, br, s), 11.14 (1H, br, s) 
Mass (APCI) : 625 (M* + 1) 

Example 1 ft(R\ 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl-5- 
(2-fluorophenyl)-9-mcthyl-2 f 3-dihydro-2-oxo-lH-l,4-benzodiazcpin- 
3-yl]-N'-[3-(letrazol-5-yl)phenyI]urea was prepared in a similar 
manner to that of Example 51. 

mp : 182. 2-190. 9°C 

'H-NMR (DMSO-d 6 ,<5) : 1.3-2.2 (10H, m), 2.45 (3H, s), 2.9- 
3.4 (2H, m), 3.6-4.0 (2H, m), 4.13 (1H, d, J=16.3Hz), 5.14 (1H, d, 
J = 16.3Hz), 5.35 (1H, d, J = 8.3Hz), 6.9-7.1 (2H, m), 7.2-7.4 (3H, m), 
7.4-7.8 ( 5H, m ), 8.0-8.2 ( 1H, m ), 8.20 ( 1H, br, s ), 9.30 ( III, br, 

Mass (APCI) : 636 (M* + 1) 

Example 16rQ)-1 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl-5- 
(2-fluorophenyi)-9-methy]-2,3-dihydro-2-oxo-l H-l,4-benzodiazepin- 
3-y!]-N , -(3-tert-butoxycarbonylphenyl)urea was prepared in a similar 
manner to that of Example 51. 
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mp : 230. 4-232. 2°C 

IR (Nujol, cm ') : 1720, 1680 

'H-NMR (DMSO-d„<5) : 1.3-2.2 (10H, m), 2.44 (3H, s), 1.52 
(9H, s), 2.9-3.4 (2H, m), 3.6-4.0 (2H, m), 4.13 (1H, d, J = 16.2Hz), 
5.13 (1H, d, J=16.2Hz), 5.32 (1H, d, J = 8.4Hz), 7.03 (1H, d, J = 7.5Hz), 
7.2-7.8 (11H, m), 7.95 (1H, br, s), 9.52 (1H, br, s) 

Mass (APCI) : 668 (M* + 1) 

Example 1^(Q)-? 

N-f(3RS)-l-(3-AzabicycIo[3.2.2]non-3-y])carbonylmethyl-5- 

(2-fluorophenyl)-9-methyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin- 
3-yIj-N'-(3-carboxyphcnyl)urca was prepared in a similar manner to 
that of Example 18(3)-2. 

mp : 197. 1-204. 2°C 

'H-NMR (DMSO-d„<5) : 1.3-2.2 (10H, m), 2.45 (3H, s), 2.9- 

3.4 (2H, m), 3.8-4.0 (2H, m), 4.13 (1H, d, J = 16.2Hz), 5.13 (1H, d, 
J=16.2Hz), 5.32 (1H, d, J=8.3Hz), 7.0-7.1 (1H, m), 7.2-7.8 (10H, m), 

8.05 (1H, br, s), 9.24 (1H, br, s) 

Example 17(1) 

N-f(3RS)-5-Cyclohexyl-2,3-dihydro-l,9-dimethyl-2-oxo-lH- 
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M-benzodiazcpin-3-yl] -N*-[3-(tetrazol-5-yl)phenyI]urea 
prepared in a similar manner to that of Example 51. 



was 



3 



mp : 198. 9-200. 7°C 
IR (Nujol, cm 1 ) : 1655 

'H-NMR (DMSO-d 6 ,<?) : 0.8-2.0 (10H. m), 2.3-2.5 (3H, br, s). 
2-9-3.1 (1H, m), 3.09 (3H, s), 5.12 (1H, d, J = 8.4Hz), 7.3-7.7 (7H, m), 
818 (1H, br, s), 9.31(1H, br, s) 

Mass (APCI) : 473 (M* + 1) 

ExnmpIP 17(7^ 

N-[(3RS)-5-Cyclohexyl-2,3-dihydro-l,9-dime«hyl-2-oxo-lH- 
l,4-benzodiazepin-3- y I] -N '-(3 -methyl phenyl) urea was prepared in a 
similar manner to that of Example 59. 

mp : 1 96.4-1 97. 5°C 

IR (Nujol, era 1 ) : 1685, 1640, 1610 

'H-NMR (DMSO-d 6( tf ) : 0.8-2.0 (10H, m), 2.22 (3H, s), 2.34 
(3H. s). 3.04 (1H, m), 3.07 (3H, s), 5.08 (1H, d, J = 8.3Hz), 6.73 (1H, 
m). 7.0-7.6 (7H, m), 8.91 (1H, br, s) 
Mass (APCI) : 419 (M* + 1) 

Ex.-implr U^JJ 
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"■K«.).,. ( 2.« llkfW 
«'Mpi...y])„ r ,. was y 'J 



5 



m P : 190. 2-196. 2°C 

IR (Nujoi ' "•»") : 1680, 1635 
,H -"MR(DMSO.d 6 ,tf ):2 . 24r3H 
^-0(lH, d , J=1 , 5Hz) 5 3 7 (1H (H ; S ' 2 - 27(3H ' S ^-(3H, 
10 , - 17 - 5 »«>.6.73 (1Hd , (H,d ' J=8 - 6Hz )'^(lH, d , 

Ma " < Ap CI):S49( M - + i ) 



15 



51 

0 



2 - 3 -'»<y<'r 0 .2. 0X0 . 1H . 1 4 . , ' ( - f,u °"'P , -"yi)-9. me , hy ,. 



•»P ■ 215.8.220.3-C 
' R (NUJ< "' <» -) ^ 3670. 1635 

1 »r . _ . 



,H - NMR (DMSO.d.,<S ):2 . 28 , , 

(i5H '^ 8 -oH. br , s) ,,3 3(1 ;; br ; 7 ; H ' d ' j - i7 ^-o. s .o 
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Mass (APCI) : 603 (M* + 1) 



Example LftQ^J 



N-[(3RS)-2,3-dihydro-5-(2-fluoropheny])-9-methyl-l-(2- 
methyl-phcnacyl)-2-oxo-lH-l,4-benzodiazepin-3-y]J-N , -[3-(tert- 
butoxycarbonyl)-phenyl]urea was prepared in a similar manner to that 
of Example 51. 



10 IR (Nujol, em ') : 1710, 1660 

'H-NMR (CDCI 3 ,o*) : 1.56 (9H, s), 2.31 (3H, s), 2.45 (3H, s), 
4.38 (1H, d, J=17.2Hz), 5.58 (1H, d, J = 17.2Hz), 5.73 (1H, d, 
J = 8.3Hz), 6.8-8.1 (15H, m) 

Mass (APCI) : 635 (M* + 1) 

15 

Example 1ftH)--> 



A mixture of N-[(3RS)-2, 3-d j hydro -5-(2-fluoroph enyl)-9- 
methyI-l-(2-methylphenacy])-2-oxo-lH-l,4-benzodiazepin-3-yl].N'- 
(3-tert-butoxycarbonylphenyl)urea (170mg) and trifluoroacetic acid 
(1.0ml) in methylene chloride (2.0ml) was stirred at 0°C for 2 hours. 
The reaction mixture was evaporated in vacuo to give a residue, 
which was washed with diisopropyl ether to afford N-[(3RS)-2,3- 

dihydro-5-(2-fluorophenyl)-9-methyl-l-(2-methylphenacyl)-2-oxo- 
lH-l,4-benzodiazepin-3-yl]-N'-(3-carboxyphenyl)urea 
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(152. Omg, 98.0%) as a crystalline powder. 

mp : 168. 1-176. 3°C 
IR (Nujol, cm" 1 ) : 1650 

'H-NMR (DMSO-d 6> £ ) : 2.27 (3H, s), 2.48 (3H, s), 4.70 (1H, 
d, J=17.5Hz), 5.38 (1H, d, J = 8.4Hz), 5.46 (1H, d, J=17.5Hz), 7.0-7.8 
(14H, m), 7.8-7.9 (1H, m), 8.05 (1H, br, s), 9.24 (1H, br, s) 

Mass (FAB) : 579 (M* + 1) 

F.xamplf! 1<l(1) 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmcthyl- 
2,3-dihydro-9-elhyl-5-(2-fluorophenyl)-2-oxo-lH-1.4- 
benzodiazepin-3-yl]-N'-(3-racthylphenyI)urea was prepared in a 
similar manner to that of Example 59. 

mp : 162. 8-168. 1°C 

IR (Nujol, cm 1 ) : 1680, 1640 

'H-NMR (DMSO-d 6) <5) : 1.23 (3H, t, J=7.4Hz), 1.3-2.2 (10H, 
br), 2.78 (2H, q, J=7.4Hz), 2.9-3.5 (2H, m). 3.7-4.0 (2H, m), 4.03 
(1H, d, J=16.2Hz), 5.19 (1H, d, J=16.2Hz), 5.31 (1H, d, J=8.5Hz), 
6.73(1H, d, J = 6.7Hz), 6.9-7.8 (11H, m), 8.94 (1H, br, s) 

Mass (APCI) : 596 (M* + 1) 
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Examp| r 1212± 

N-[(3RS)-l- ( 3. A , abicvclof3 . 22]non . 3 _ yi)carbony|meth ^ 

2,3-d l hydro-9-e,hyl-5.(2-f l uoropheny, ) -2-oxo-lH-14- 
« ~-pin-3- y]] - NW3 . (letra20 , 5 . yl)phenyi]urea prcpar£d 

,naS ' m,lar mann "«o«hator E xa mp Je51. 

m P : 226. 4-231. 6°C 

Mass(APCI) : 650 (M* + 1) 

10 IR (N«jol. cnr') : 1680, 1630 

'H-NMR (DMSO-d 6 , 6) : 1 24 C3H i i n au 

) 1-^4 (3H, t, J = 7 .4Hz), 1.3-2.2 (10H 

"'). (2H. ,,1.7.4„ z) , 2 . 9 . 3 , (2H m) 3 6 4 q ^ ^ ^ ' 

(1H, d, J=16.4Hz), 5.21 (1H, d. J=16.4Hz), 5.34 (1H, d, J = 8 .3„z> 

d, J = 7.6Hz), 7.2-7.8 (11H, m), 8.20 (1H, br, s), 9.31 (1H, br, 

Exilm rlr 2Hg ) 

N ! -f(3RS)-l- ( 3-a 2 ab i c y c,o ( 3.2.2 ] no„-3- y ,) (:arbonylmethyl . 

0 2 ' 3 " dihydr °- 5 ^ 2 - flu0 -P h -y')-9-isop r o PyI -2-oxo-lH-l 4- 

benZOdia2 ^^']-N'W3-0e, r a Z o,,, 1)phenyl]ureawasprepared 
'n a similar manner to that of Example 51 . 
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mp : 212.2-222.1 °C 
IR (NujoJ, cm 1 ) : 1650 
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'H-NMR (DMSO-d 6) «5) : 1.12 (3H, d, J = 6.5Hz), 1.41 (3H, d, 
J = 6.6Hz), 1.3-2.2 (10H, m), 2.9-4.0 (6H, m), 5.32 (1H, d, J=17.9Hz), 
5.34 (1H, d, J=8.2Hz), 6.9-7.1 (1H, m), 7.1-7.8 (11H, m), 8.19 (1 H , 
br, s), 9.31 (1H, br, s) 
5 Mass (APCI) : 664 (M* + 1) 

Example ?n(l) 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonyJ me thyl- 
10 2,3-dihydro-5-(2-fluorophcnyl)-9-isopropyl-2-o X o-lH-l,4- 

benzodiazepin-3-yl)-N'-(3-methylphenyI)urea was prepared in a 
similar manner lo that of Example 59. 



15 



mp : 183. 3-186. 8°C 
IR (Nujol, cm' 1 ) : 1655 

'H-NMR (DMSO-d 4 ,d> ) : l.n (3H , d ; J = 6.5Hz). 1.40 (3H, d, 
J=6.7Hz) ; 1.4-2.2 (1(»H, m), 2.8-3.4 (3H, m), 3.6-4.0 (3H, m), 5.30 
(1H, d, J=14.9Hz), 5.31 (1H, d, J = 8.6Hz), 6.74 (1H, d, J = 6.5Hz), 
6.9-7.8 (11H, m), 8.92 (1H, br, s) 

Mass (APCI) : 610 (M~ + 1) 

Example ?_LJ 



N-f(3RS)-l-(2-Acetoxyethyl)-5-cyclohcxyl-2,3-dihydro-9. 
25 meth y l-2-oxo-lH-l,4-benzodiazepin-3- y l] -N'-[3-(.e.razol-5- 
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yl)phenyl]urea was prepared in a similar manner to that of Example 
51. 



mp : 165. 2-168. 4°C 
IR (Nujol, cm 1 ) : 1745, 1660 

H-NMR (DMSO-d 4 ,d) : 1.0-2.0 (10H, m), 1.79 (3H, s), 2.34 
OH, s), 3.00 (1H, m), 3.3-3.6 (1H, m), 3.7-3.9 (2H, m), 4.4-4.6 (1H, 
m), 5.06 (1H, d, J = 8.3Hz), 7.3-7.7 (7H, m), 8.16 (1H, br. s)( 9.27 (1H, 
br, s) 

Mass (APCI) : 545 (NT + 1) 



ii 



Example 7]-7 



N-[(3RS)-5-Cyclohexyl-2,3-dihydro-l-(2-hydroxyethy])-9- 
15 methyl-2-oxo-lH-l,4-benzodiazepin-3-y]] -N '-[3-(tetrazol-5- 

yl)phenyl]urea was prepared in a similar manner to that of Preparation 



59-4. 
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mp : 223. 5-224. 2°C 

IR (Nujol, cm"') : 1640 

'H-NMR (DMSO-d.,d) : 0.9-2.0 (10H, m), 2.34 (3H, s), 2.9- 
3-6 (4H, m), 4.2-4.4 (1H, m), 5.02 (1H, d, J = 8.2H Z ), 7.3-7.7 (7H, m), 
8.17 (1H, s), 9.29 (1H, br, s) 

Mass (APCI) : 503 (M* + 1) 



25 
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Potassium sal, of N-f (3 RS)- 1 -(3-azabicyclo[3.2.2jnon-3- 
^" rt «»yi«»ethyl.2.3.dihydro.5.(2.fl«oroph.nyl).9-m..hy|.2.oxo. 

prepared in a similar manner to that of Example 22(3). 

mp : 247. 2-255. 6°C 

IR (Nujol, cm 1 ) : 1650, 1615 

'H-NMR (DMSO-d.,* ) : 1.2-2.2 (10H, m), 1.43 (3H, d 
J-7.1H,). 2.44 (3H, s), 2.9-3.4 (2H, m), 3.58 (1H, d, l = 6.6Hz) 
3-6-4.0 (2H . br . m) , 4.11 (1 „, d , J = 16 . 2Hz) , 5 u (m rf ^ ^ 

5-32 (1H. d, J = 8.6H 2 ), 6.8-7.0 (1H, br), 7.0-7.2 (2H, m). 7.2-7.8 
(10H, m), 8.99 (1H, m) 

Mass (FAB) : 714 (M + + 1) 



10 



N-[(3RS)-l- ( 3-A 2 abic yc ,o f 3.2.2]non-3- yJ)carbony]methy] . 

20 2 ' 3 -dih y dro-5-(2-fluorophe ny l)-9-mcthyl-2- 0 xo-lH-l,4- 

ben Z od i aze P in-3- y , ] -N--(3-h y dr 0 x y m et h y ,phen y l) U rea was prepared 
m a similar manner to that of Example 22(3). 



25 



mp : 188. 2-202. 2°C 

IR (Nujol, cm ') : 3320, 1640 
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'H-NMR (DMSO-d 4 ,<5) : 1.2-2.0 (10H, m), 2.26 (3H, s), 2.7- 
3.2 (2H, m), 3.7-3.9 (2H, m), 4.04 (1H, d, J=17.8Hz), 4.25 (1H, d, 
J=5.7Hz), 4.8-5.1 (3H, m), 5.14 (1H, d, J = 8.5Hz), 6.6-6.8 (1H, m ) ( 
6-8-6.9 (1H, m), 6.9-7.6 (10H, m), 8.82 (1H, br, s) 

Mass (APCI) : 598 (M* + 1) 



F.xampl,- ■>->(■}) 

A mixture of (3RS)-l-f(3-azabicyclo[3.2.2]non-3- 
10 yl)carbonylmethylJ-2,3-dihydro-5-(2-fluorophenyl)-3-(imidazol-l- 
yl)carbonyl a mino-9-methyl-lH-l,4-bcnzodiazepin-2-o„e (250mg), 3- 
aminophenol (55mg) and t riethylamine (93mg) in N,N- 
dimethylformamide (1ml) was stirred at 100 °C for 1 hour. After 
the reaction mixture was allowed to cool to room temperature, ethyl 
5 acetate and IN aqueous hydrochloric acid were added thereto. The 
separated organic layer was washed with IN aqueous hydrochloric 
acid, water, saturated aqueous sodium bicarbonate and brine 
successively, and then dried over magnesium sulfate. The solvent 
was evaporated in vacuo to give a colorless paste, which was washed 
5 with diisopropyl ether and collected by filtration to afford N- 

[(3RS)-l-(3-azabicyclof3.2.2]non-3-yl)carbonylmethyl-2.3-dihydro- 
9-methyl-5-(2-fluorophenyl)-2-oxo-lH-l ) 4-benzodiazepin-3-y|]-N'- 
(3-hydroxyphenyl)urea (184. Omg, 68.5% yield) as a crystalline. 



mp : 192. 8-203. 9°C 
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IR (Nujol, cm 1 ) : 3300, 1650 

'H-NMR (DMSO-d 6 ,<5) : 1.3-2.2 (10H, m). 2.44 (3H, s), 2.8- 
3.4 (2H, m), 3.7-4.0 (2H, m), 4.12 (1H, d, 16.2Hz), 5.13 (1H, d, 
J = 16.2Hz), 5.30 (1H, d, J=8.5Hz), 6.2-6.4 (1H, m), 6.7-7.7 (10H, m), 
9.24 (1H, m) 

Mass (APCI) : 584 (M + + 1) 

F.xamplf 

(3RS)-l-[(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl]-5- 
cyclohcxyl-2,3-dihydro-3-(indo]-2-yl)carbonylamino-9-methy!-lH- 
l,4-benzodiazepin-2-one was prepared in a similar manner to thai of 
Preparation 59-5. 

mp : 206. 2-212. 2°C 

IR (Nujol, cm 1 ) : 1680, 1640 

'H-NMR (DMSO-d 6 , 6) : 1.0-2.2 (10H, m), 2.40 (3H, s), 2.8- 
3.4 (2H, m), 2.5-4.0 (2H, m), 4.02 (1H, d, J=16.0Hz), 5.02 (1H, d, 
J = 16.1Hz), 5.46 (1H, d, 8.1Hz), 7.0-7.8 (8H, m), 9.20 (1H, d, 
J = 8.1Hz) 

Mass (FAB) : 580 (M* + 1) 

Example 21C2j 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl-5- 
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-ycioh e xyJ-2 ( 3-dihydro-9- racl h y ,-2-oxo-lH 1 4 u „• 

,.::r::r ••• — - ■»■' 

mp : 186.2-197.6°C 
' R (Nujol, cm 1 ) : i 650 

2 8 4 0 (4^^'^ (^MSO-d 6 , <J) 0.9-2.2 (20H, m), 2.38 (4H, m), 

^2(lH >d , J = 8 . 2H2)694nH «). 
10 8 -3 ( 2H, m)(9 . 25(1H br s) «)-^-7.«(SH. „),..,. 

M ^s (FAB) : 624 (M* + l) 



15 



N -[(3RS)-l-(3- a2 abicyclof3 ? ?! 
evclnh , r3 - 2 - 2,n0n - 3 -y')carbo„ y J m e t hyl-5- 
cycJohexyJ-9- me thvJ-2-oxo-7 i , 

^- me 'Mphenyl)uren was obtained in a si mi . 
Exa r np, e5 9. ^""^ ,0 « ha « of 



mp : 212-214°C 
■« (N.J.I. : 3390, 3275, 1705, 1688 , 163 „ . 

)• -j* 0 OH, m), 3.05-3.35 (2H, m), (2H , 4 _ 

25 (8H, m), 8.85 (] H) S ) 
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APCI-MS(e/z) : 570 (M* + 1) 
Exnmp| f 2Ajl) 



5 



N -((«S).5.C y c lohcxy ,. 9 . me , hyl . 2 3 . d . hy(Jro 

^)p».. yIJ ., M ... „„„.„„ ....,.„„„..„,„ lb . lofEMiii>it 



mp : 165.0-1 76. 6*C 

IR (Nu j oi - c «i ') : 1660, 1635 

•~~^):..o., 2(10H , m) ,, 32(3H 

». .).2...» ( ,„. m), 4.58 (1H, d, J = 17.3Hz), 5.18 (IH, d, 
^' 4 Hz), 5.33 (1H, d. J=17.3Hz), 6.9-7.0 (IH, m), 7.2-7 7 (9n , 
" (IH, m), 8.0-8.2 (2H, m), 9.22 (IH, br, s) 

Mass (FAB) : 591 (M* + 1 ) 



20 



(3RS)-5-Cyclohexyl-2 ) 3-dih y dro-3-(indol-2- 

yi)carbonyJam.no-9- mct hvJ-l-r2 m *,h . - 

nyj 1 ( 2 - met hylphenacy|)-lH-l 4 

k .«.d..»p,.- J . 0 .. was prepared in . simiiar manner ; ( 

Preparation 59-5. 



25 



mp : 126. 7-145. 2°C 
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IR (NujoK cm" 1 ) : 1640 

l H-NMR (DMSO-d 6> <5) : 1.0-2.3 (10H, m), 2.32 (3H, s), 2.43 
(3H, s), 3.05 (1H, m), 4.58 (1H, d, J = 17.4Hz) ? 5.37 (1H, d, 
J = 17.3Hz), 5.52 (1H, d f J = 8.1Hz), 7.0-8.1 (12H, m), 9.2-9.3 (1H, m) 

Mass (APCI) : 547 (IvT + 1) 

Hxample 

A mixture of N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3-yl)- 
carbonylmet hy]-5-acetoxymct hyl-9-methyl-2,3-dihydro-2-oxo- 1 H- 
l,4-benzodiazepin-3-yl]-N'-(3-methylphcnyl)urca (208mg) and 15% 
aqueous solution of sodium t hiomet ho xide in N, N-dimethy lformamide 
was stirred at room temperature for 8 hours. Ethyl acetate and 
water were added to the reaction mixture. The separated organic 
layer was washed with water and brine, and then dried over 
magnesium sulfate. The solvent was evaporated in vacuo to afford a 
paste (214mg), which was washed with diisopropyl ether and 
collected by filtration to give N-[(3RS)-1 -(3-azabicyclo[3.2.2Jnon- 
3-yl)carbonylmethy 1-5 -hydroxy me thyl-9- met hy 1-2,3 -dihydro-2-oxo- 
1H - l,4-benzodiazepin-3-yl]-N'-(3-mcthyphenyl)urca (127mg, 
66.0%yield) as a crystalline powder. 

mp : 151. 7-153. 2°C 

IR (Nujol, cm 1 ) : 1640 

'H-NMR (DMSO-d 6 ,(5) : 1.3-2.2 (10H, m), 2.22 (3H, s), 2. 48 
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(3H, s), 2.9-3.4 (2H, m), 3.6-4.0 (2H, m), 4.01 (1H, d, J=16.3Hz), 
4.5-4.6 (2H, m), 5.11 (1H, d, J=16.3Hz), 5.23 (1H, d, J = 8.5Hz), 6.72 
(1H, d, J = 6.5Hz), 7.0-7.2 (3H, m), 7.2-7.7 (4H, m), 8.90 (1H, br, s) 
Mass (APCI) : 518 (M* + 1) 



Fxamplr 7S-7 



To a mixture of N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3- 

yl)carbonvlmethyl-5-hydroxymelhyl-9-methy]-2-oxo-2,3-dihydro-lH- 
l,4-benzodiazepin-3-yl]-N'-(3-mcthylphenyl)urea (147mg) and 
diisopropylethylamine (55.1mg) in methylene ehloride (2ml) was 
added dropwise a solution of met hanesulfonyl chloride (48.7mg) in 
methylene chloride (1ml) under stirring and cooling at 0-5°C in an 
ice-bath. The mixture was stirred for 1.5 hours under the same 
conditions. The reaction mixture was evaporated in vacuo to afford 
a residue, which was dissolved in tetrahydro furan (2ml) and cooled in 
an ice-bath. To the solution prepared above was added 15% 
aqueous solution of sodium methylmercaptidc (0.5g). The mixture 
was stirred under cooling for 0.5 hour and at ambient temperature for 
2 hours. The reaction mixture was evaporated in vacuo to afford a 
residue, which was dissolved in ethyl acetate and washed with water 
twice. The separated organic layer was dried over magnesium 
sulfate and evaporated in vacuo to afford an amorphous mass, which 
was subjected to preparative thin-layer chromatography on silica gel 
developing with a mixture of chloroform and methanol (10:1) to give 
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N-[(3RS)-l-(3.a2abicyclo[3.2.2]non-3-yl)carbonylmcthy]-5- 
methy].hio m e«hyJ-9- m e.hyl-2-oxo-2,3-dihydro-lH-l ( 4- 
bcnzodia 2 epin-3-yl]-N'-(3- m ethyphenyl)urea as an amorphous m ass . 
This was triturated in diisopropy, ether and collected by fi„ ration lo 
give a crystalline powder (71.9mg, 41.7% yield). 

mp : 172-1 75. 5°C(dec.) 

'H-NMR (CDC> 3 ,<5) : 1.45-2.1 (10H, m), 2.20 (3H, ,). 2.29 
(3H, .). 2.38 (3H. „, 3.25-3.55 (4H, m ), 3.7-3.95 (3H, m ), 5.03 (1H, 
««. J=15.8Hz), 5.54 (1H, d, J = 8.2Hz ); 6.7-7.8 (9H, m) 

APCI-MS(m/z) : 548 (M*+l) 

Examp| r 



15 N " f(S) - 1 -( 3 - azabic y c 'of3.2.2]non-3-yl) C arbo n ylmethyl-2,3- 

ciihydro-5-(2-H U oro P hcnyl)-9-me t hy.-2-oxo-lH-l,4-benzodiazcpin-3- 
y']-N'- f 3-( t e,razol-5-y I)phenylJurca wajj prepared jn a ^.^ 

to that of Example 51. 



20 



mp : 210. 3-213. 4°C 

[a] D = + 6.6 3 (C=0.50, EtOH) 
IR (Nujol, cm 1 ) : 1650 

"H-NMR (DMSO-d.,*) : 1.4-2.2 (10H, m). 2.45 (3H, s), 2.9- 
3-4 (2H, m), 3.4-4.0 (2H, m), 4.14 (1H, d, J=16.2Hz), 5.14 (1 H , d, 
* J-10.2HZ). 5.35 (1H, d, J = 8 .3Hz), 6.8-7.8 (12H, m), 8.21 (1 H> br, ,). 
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9 31 OH, br, s) 

Mass (APCI) : 636 (JVT + l) 



N -« R »"'-( 3 -^-yc 1 o ( 3.2. 2Jn() „.3. yI)carbony , n , et 3 

^:; 5 ;; 2 ; fl -;»-"---'.M.,o.. 1H ., 4 . ben2odja2ejn . 3 . 

10 

rap : 209. 9-215. 2°C 

f«] B =-10.96° (0=0.52, EtOH) 

' R (Nu j°'. : 1650, 1620 

u ^'■"''"''■'«H ; U.» (1 „,, 16 , H!) , 5 , (1m 
(lH.br.,) <■ = -1 OH, br, s >. 9.32 

M,ss (APCI) : 636 (M* + 1) 



20 E»amp| r Tfi 



N - ((3RS >-«-^-5.(2. flu „ ropheny|) . 9 . mc| 

(. e .ra Z0 ,. 5 . y , )pheny , )urea 
26 E„ mple5l . ,nas """«n,a„ ner , 0 , hal „ f 
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mp : 173. 9-182. 0°C 

IR (Nujol, cnr') : 1640 

'H-NMR (DMSO-d„<5) : 4.59 (1H, d, J=15.3Hz), 5.35 (1H, 
d, J=8,3Hz), 5.49 (1H, d, J = 15.3Hz), 6.9-7.8 (13H, m), 7.95 (1H, 
br, s), 8.0-8.3 (2H, m), 9.33 (1H, br, s) 

Mass (FAB) : 562 (M* + 1) 

Example 7Q 

N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-yl)carbonylmethyl-9- 
chloro-2,3-dihydro-5-(2-fluorophenyl)-2-oxo-lH-l,4-bcnzodiazepin- 
3-yl] -N'-[3-(letrazol-5-yl)phenyl]urea was prepared in a similar 
manner to thai of Example 51. 

mp : 172. 0-180. 5°C 

IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d 6 ,d) : 1.4-2.2 (10H, m), 2.9-3.1 (1H, m), 
3.1-3.5 (1H, m), 3.6-4.0 (2H, m), 4.41 (1H, d, J = 16.4Hz), 5.22 (1H, d, 
J = 16.8Hz), 5.38 (1H, d, J = 8.3Hz), 6.93 (1H, d, J = 9.2Hz), 7.2-8.3 
(11H, m), 9.30 (1H, br, s) 

Mass (APCI) : 657 (M* + 1 ) 

Example 30 
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N-[(3RS)-2,3-Dihydro-5-(2-fluorophenyl)-9- m e,hy]-l-, er t- 

butylcarbonyl.e.hy^-oxo-lH-l^-benzodiazepin-B.yiJ.N.p. 
0e.ra 2 o,-5-y,)p henyl]urea prepafed ^ ^ ^ ^ ^ ^ ^ 

Example 51. 



5 



mp : 160. 4-180. 7°C(dec.) 

IR (Nujol, cm ') : 1720, 1650 

'H-NMR (DMSO-d^) : 1.09 (9H, ,). 2.43 (3Hf s) 4 19 (iH 
d, J=17.3Hz), 5.24 (1H, d, i = l 7 .4Hz), 5.32 (1 „. d . J=8 . 4Hz)> J Q7 ' 
"> (1H, d. J = 7.2Hz), 7.2-7.8 (UH, m), 8.19 (1H, br, s ), 9 .27 (1H , br . s) 
Mass (FAB) : 569 (M* + 1) 

£xampl r ^I(T) 



15 



Potassium sal, of N- [( 3RS)-1 -(3-a Z abic y clo[3.2.2]„on-3- 

yl)carbonylmethyl-5,9-dime,hy I -2.3-dihydro.2-oxo-lH-14- 

benzo ^a 2 e pin -3. yl] . N , [3 . (1 . sulfoethy])pheny]]urea _ ^ 

a sjmilar manner to that of Example 22(3). 



mp : 246.9-249. 1°C 

IR (Nujol, cm 1 ) : 1670, 1660 

'H-NMR (DMSO-d..d): 1.3-2.2 (10H.«). 1.41 (1 H d 

^•IHz), 2.37 (3H,s), 2.44 (3H,s), 3.0-3.4 (2H,m), 3,-3.9 (3H,m) 
3 (1H. d. J-, 6 .5H„. 5.12 (1 H, d, J= 1 6.5Hz), 5.0-5.2 (,„ m) 
25 6-8-6.9 (1H, m) , 6.9-7.6 (7H. m), 8.9-9.0 (1H, m) 
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Mass (FAB) : 634 (1VT + 1) 
Examp1 r 



5 



N-f(3RS)-l.(3.Azabicyclo[3.2.2Jnon.3-yl)carbonylmethyi- 
5 ; 9-dimcthyl.2,3-dihydro.2-oxo.lH-l,4-ben2odia2epin-3.yl] . N '-<2. 
m ethylpyridin.6-yl)urea was prepared in a similar manner to that of 
Example 22(3). 



1 mp : 150. 8-152. 1 °C 

IR (Nujol, cm 1 ) : 1670 

'H-NMR (DMSO-d 6 ,<?) : 1.3-2.2 (10H, m);2.36 (3H, s), 2.44 
(3H, s), 2.42 (3H, s), 3.0-3.5 (2H, br), 3.5-3.9 (2H, m), 3.96 (1H, d, 
J-16.3HZ), 5.0-5.2 (2H, m), 6.7-7.7 (6H, m), 9.43 (1H, br, „ 

Mass (APCI) : 503 (M* + 1) 



N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-y!)carbonyIme«hyl- 
5,9-dimethyl-2,3-dihydro-2-o X o-lH-l,4-bcnzodia Ze pin-3-y|]-N'-(4- 
methylpyridin-2-vl)urca was prepared in a similar manner ,o ,hat of 
Example 22(3). 



mp : 152.0-154. 1°C 

IR (Nujol, cm ') : 1680, 1660 
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'H-NMR (DMSO-d 6) tf ) : 1.3-2.2 (10H> n) , 2 . 24 (3H, s), 2 . 36 
(3H. s), 2.44 (3H. ,), 2.44 ( 3Hf s), 2.9-3.4 (2H, br), 3.5-3.9 (2H, m ), 
3-95 (1H, d. J=16.4Hz), 5.09 (1H, d, J = 16.4Hz), 5.18 (1H, d, 
J=7.1Hz), 6.8 (1H. br), 7.0-7.6 (5H, m), 8.0-8.2 (1H, m ), 9.39 (1H 
br, s) 

Mass (APCI) : 503 (M* + 1) 
Exam r'r 1LC4) 



10 A mixture of (3RS)-l-(3-a Za bicyclof3.2.2]non-3- 

yl)carbon y , m e,h yl -5,9-di m e t h y ,-3-(i m ida 2 o,-l- y])carbony]amino . 2 3. 
dih y dro-lH-l,4-benzodiazepin-2-one (300 mg) , N,N-dime,hy M , 3 - 
pheny,enediamine dihydroch.oride (149 mg ) and , rie thylamine ( 2m .) ,„ 
N,N-di mc ,h y lformamide (6ml) was stirred at 100»C for 2 hours. 
15 After allowing lo coo. to room temperature, ethyl acetate and water 
were added to the reaction mixture under stirring. The separated 
organtc layer was washed with water and brine, and then dried over 
sodium sulfate. The so.vent was evaporated in vacuo to afford an 
amorphous powder, which was washed with diisopropyl ether and 
*> collected by f iltration to gjve a pa]c ^ ^ ^ 

Powder dissoived in 1,4-dtoxane was added 4N-hydrogen chloride in 
1.4-dioxane (0.5ml) a, ambient temperature under stirring. The 
resultant mixture was evaporated in vacuo to dryness to afford a 
residue, which was washed with diisopropyl ether and collected by 
*5 filtration to g ive N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3- 
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yl)carbonylmethyl-5,9-diinethyl-2,3-dihydro-2-oxo-lH-l,4- 

ben Z odia Z cpin-3-yl]-N'-[3-(N ( N-dimeth y )amino)phenyl]ure a 
hydrochloride (280mg, 67.1% yield). 

5 mp : 190. 9-193. 1°C 

IR (Nujol, cm ') : 1690, 1630 

'H-NMR (DMS0-d 6 .d) : 1.3-2.2 (10H, m) , 2.43 (3H, s), 2.73 
OH, s), 2.86 (3H, s), 2.7-3.4 (2H, m), 3.6-4.0 (2H, m), 4.06 (1H, d, 
J=16.4Hz), 5.23 (1H, d, J=16.4H Z ), 5.61 (1H, d, J = 6.2H Z ), 6.7-7.0 
10 (1H, m), 7.2-8.0 (7H, m), 10.04(1H, br, s) 
Mass (APCI) : 531(free © M* + 1) 

Example -o 

15 N -I (3RS )- 1 -( 3 - azab ''cyclo[3.2.2jnon-3-yl)carbonylmethyl- 
2,3-dihydro-5 ( 9-dimeth y l-lH-1.4-ben Z odia Z epin-2-one-4-oxide-3- 
ylJ-N'-(3- m ethylephenyl)urca (45.3mg) was Ireated with acetic 
anhydride (1.8ml) at 50°C for 5 hours. After the reaction was 
completed, acetic anhydride was removed under reduced pressure. 
20 The residue was subjected to preparative thin layer chromatography 
on silica gel (60F 354( 0.5mm, 20X20cm; Merck) developed with a 
mixture of 

CHC1 „ AcOEt and MeOH (14:1:0.4) to give N-[(3RS)-1 -(3- 
a Z abicyclof3.2.2]non-3-yl)-carbonylmcthyl-2,3-dihydro-5- 
25 a ««oxymcthyl-9-methyl-2-oxo-lH-l,4-ben Z odia Z epin-3-ylj-N'-(3- 
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methylpheny])urea as an amorphous mass (59.9mg), which was 
powdered by triturated i„ diisopropy, ether and collected by fi„ ralion 
(26.5mg; 59.3%). 

mp : 133-134. 5°C 

'H-NMR ( CDC, 3 ,d): 1.50-2.17 (10H. n,) p 2.10 (3H. .), 2.29 
OH, s), 2.38 (3H. ,). 3.28-3.74 (4H, m), 4.62 (2H, d, d, J = l 5 .6Hz 
J=319.0Hz), 5.17 (2H, d, d, J=9.45Hz, J=15.7Hz), 5.59 ( 1H , d, 
J=7.82Hz), 6.76-7.56 (9H, m) 

APCI-MS (m/z) : 560.3 (M*+l) 

Examp] r ^2 



To a solution of (3RS)-3-a m i„o- H (3-a Za bic y clo f 3.2.2]non- 
" 3 -y l )- ca ^ny'me.hy. J -5-m e thyl-9-(N, N -dime,hy,amino ) -2,3-dihydro- 
lH-l,4-benzodiazepin-2-one (285mg) in tetrahydrofuran (4ml) was 
added dro pwise 3-,oIyl isocyanate (100m g ) under St i rring al room 
temperature. The mixture was stirred a, room temperature for 2 
hours. Removal of the solvent in vacuo afforded a residue, which 
20 was triturated in diisopropyl ether and co.lected by m.ration to give a 
white powder. To a so.ution of the powder in ethyl acetate was 
added 4N-hydrogen chloride in ethyl acetate (0.25ml) under cooling. 
The mixture was evaporated in vacuo to dryness. The residue was 
washed with diisopropy, ether and collected by filtration ,o afford 
™ N -f( 3R S ) -l-(3-az a bicyc 1 o l 3.2.2 ] non-3-y,)carbonylmethyl-5-me,hyl- 
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9-(N,N-dimethyiamino)-2,3-dihydro-2-oxo-lH-l ) 4-benzodiazepin-3- 
yl]-N'-(3-methylphenyl)urca hydrochloride (250mg,6 1 .5%) as a 
crystalline powder. 

5 mp : 216. 5-218. 7°C 

IR (Nujol, cm 1 ) : 1680, 1630 

'H-NMR (DMSO-d A ,tf ) : 1.3-2.2 (10H, m), 2.24 (3H, s), 2.80 
(6H, br, s), 3.0-3.2 (1H, m), 3.2-3.4 (1H, m), 3.5-3.9 (2H, br, m), 
4.56 (1H, d, J=16.7Hz), 5.11 (1H, d, J=16.7Hz), 5.67 (1H, m), 6.7- 
10 6.8 (1H, m), 7.0-7.3 (3H, m), 7.4-7.7 (3H, m), 7.72 (1H, m), 9.56 (1H, 
br, s) 

Mass (FAB) : 531 (hydrochloride free 1VT + 1) 
Exnmplf ^4 

15 

N-[(3RS)-2,3-Dihydro-5-(2-fluorophenyl)-9-methyI-l-tert- 
butoxycarbonylmethyl-2-oxo-lH-l,4-benzodiazepin-3-yl] -N*-[3- 
(letrazol-5-yl)phenyl]urea was prepared in a similar manner to that of 
Example 51. 

20 

mp : 151. 4-174. 2°C(dec.) 

IR (Nujol, cm ') : 1745, 1650 

'H-NMR (DMSO-d 6)< 5) : 1.25 (9H, s), 2.46 (3H, s), 4.11 (1H. 
d, J-I6.8H2), 4.60 (1H, d, J = 16.7Hz) : 5.34 (1H, d, J = 8.4Hz), 6.9-7.8 
25 (10H, m), 8.1-8.3 (2H, m), 9.32 (1H, br, s) 
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Mass (APCI) : 585 (M* + 1) 
Example 3S 

N-[(3RS)-1 -(Adamant an- 1 -yl)carbonylmethyl-2, 3-dihydro-5- 
(2-fluorophenyl)-9-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] -N*- 
[3-((etrazol-5-yl)phenyl]urea was prepared in a similar manner to that 
of Example 51 . 

mp : 195. 0-218. 4°C(dec.) 
IR (Nujol, cm 1 ) : 1650 

1 H - N M R (DMSO-d 6 ,<5) : 1.5-2.2 (15H, m), 2.42 (3H, br, s), 
4.12 (1H, d, J=17.1Hz), 5.23 (1H, d, J = 17.5Hz), 5.31 (1H, d, 
J=8.3Hz), 6.9-7.8 (11H, m), 8.1 (1H, m), 9.28 (1H, br, s) 

Mass (FAB) : 647 (M* + 1) 

Example ^i^ 

N-f(3RS)-2,3-Dihydro- 1,5-9- 1 rime thyl-2-oxo-lH-l, 4- 
ben2odiazepin-3-yl]-N'-(3-melhylphenyl)urea was prepared in a 
similar manner to that of Example 59. 

mp : 204. 2-206. 6°C 

IR (Nujol, em 1 ) : 1685, 1645, 1610 

'H-NMR (DMS0-d„(5) : 2.22 (3H, s), 2.35 (3H, s), 2.42 (3H, 
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«). 3.10 (3H. s). 5.03 (1H, dd, J=1.4Hz, J = 8.5Hz), 6.72 (1H, d, 
J=6.4Hz), 7.0-7.7 (7H, m), 8.93 (1H, br, s) 
Mass (APCI) : 351 (M* + 1) 

5 Example ^7 



10 



N-[(3RS)-2.3-Dihydro.5,9-di m eth y ,-l-(2- m e,hylphenac y l)-2- 

oxo-lH-l,4-ben 2 odiazepin-3- y |].N'-(3- m ethylphenyl)ureawa S 
prepared in a similar manner to that of Example 59. 



mp : 128. 4-136. 2°C 
IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d 4 ,<5) : 2.22 (3H, s), 2.27 (3H, s), 2.40 (3H. 
»). 2.42 (3H, s), 4.55 (1H, d, J = 17.1Hz), 5.12 (1H, d, J = 8.5Hz) 5 37 
« (1H. d, J., 7 .2H.). 6.7-6.8 (1H, m). 7.0-7.8 („„. m) , 8 . 86 (1H bf 

Mass (APCI) : 469 (M* + 1) 
Exnmplp i£ 

20 

N-f(3RS)-l-(Adamantan-l-yl)carbonylmethy!-2,3-dihydro- 
5 ) 9-dimethy]-2-oxo-lH-l,4-benzodiaz e pin-3-yl]-N'-(3- 
™«hy]phenyl )urea was prepared in a similar manner to that of 
Example 59. 

25 
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mp : 182. 2-184. 2°C 

IR (NujoJ, cm") : 1700, 1658, 1638 

'H-NMR (DMSO-d 4 ,ff) : 1.6-2.1 (15H, m), 2.22 (3H, s), 2.34 
(3H, s), 3.96 (1H, d, J=17.5H Z ), 5.0-5.1 (1H, m), 5.21 (1 H , d, 
5 J=17.5Hz), 6.72 (1H. d, J = 6.3Hz), 7.1-7.7 (7H, m ), 8.84 (IH. br, s) 
Mass (APCI) : 513 (M + + 1) 

Example to 



10 



N-[(3RS)-l-CycJohexylcarbonylmethyl-2,3-dihydro-5,9- 
dimethyl-2-oxo-lH-l,4-benzodiazepin-3-y|J-N'-(3- 
methy.phenyDurca was prepared in a similar manner to that of 
Example 59. 



15 mp : 179. 2-180. 9°C 

IR (Nujol, cm-) : 1710, 1655, 1638 

'H-NMR (D M SO-d 6 ,c5) : 1.0-1.8 (10H, m), 1.8-2.0 (1H, m), 
2-22 (3H, s), 2.33 (3H, s), 4.06 (1H, d, J=17.6Hz), 5.02 (1H, d, 
J=17.3Hz), 5.08 (1H, d, J = 7 .0Hz), 6.72 (1H, d. J = 6.0Hz), 7.0-7.6 
i0 (7H, m), 8.84 (1H, br, s) 

Mass (APCI) : 461 (M* + 1) 

Example /\f\ 

N-[(3RS)-2,3-Dihydro-5-(2-ll U oro P henyl)-9-methyl-l- 
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methylcarbonylmcthyl-2-oxo-lH-l,4-benzodiazepin-3-yl] -N'-[3- 
(tetrazol-5-yl)phenyl]urca was prepared in a similar manner to that of 
Example 51. 

mp : 173. 5-189. 8°C 

IR (Nujol, cm 1 ) : 1730, 1680, 1650 

'H-NMR (DMSO-d 6 ,c5) : 2.03 (3H, s), 2.41 (3H, s), 4.29 (1H, 
d, J = 17.7Hz), 4.96 (1H, d, J=17.6Hz), 6.9-7.8 (11H, m), 8.20 (1H, m), 
9.35 (1H, br, s) 

Mass (APCI) : 527 (M* + 1) 

Example 41 

N-[(3RS)-2,3-Dihydro-5,9-dimethyl-l-terl- 
butylcarbonylmethyl-2-oxo-lH-l,4-benzodiazepin-3-ylJ-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Example 59. 

mp : 179. 6-181. 2'C 

IR (Nujol, cm 1 ) : 1720, 1670, 1645 

'H-NMR (DMSO-d 6) (5) : 1.08 (9H, s). 2.22 (3H, s), 2.34 (3H, 
s), 4.01 (1H, d, J = 17.4Hz), 5.08 (1H, dd, J=1.4Hz and J = 8.5Hz), 5.22 
(1H, d, J=17.4Hz), 6.72 (1H, d, J = 6.5Hz), 7.0-7.7 (7H, m), 8.84 (1H, 
br, s) 

Mass (APCI) : 435 (M* + 1) 
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Example 47 



N-[(3RS)-2,3-Dihydro-5-(2-fluorophenyl)-9-methyl-l-(3- 
5 nitrophenacy])-2-oxo-lH-l,4-benzodiazepin-3-yI] -N'-[3-(tetrazol- 
5-yl)pheny]]urea was prepared in a similar manner to that of Example 
51. 



mp : 194. 4-198. l'C 

IR (Nujol, cm ') : 1655, 1620 

l H-NMR (DMSO-d 6 ,(5): 2.50 (3H, s), 4.96 (1H, d, J = 17.7Hz), 
5.43 (1H, d, J=8.3Hz), 5.84 (1H, d, J=17.8Hz), 7.0-8.5 (15H, m), 
8.65 (1H, m), 9.33 (1H, m) 

Mass (APCI) : 634 (M* + 1) 

Example 41 

N-f(3RS)-2,3-Dihydro-5-(2-fluorophenyl)-9-methyl-l-(2- 
nitro P henacyl)-2-oxo-lH-l,4-benzodiazepin-3-yl] -N'-[3-(.etrazol- 
5-yl)phenyl]urea was prepared in a similar manner to that of Example 
51. 

mp : 192. 2-197. 1°C 

IR (Nujol, cm 1 ) : 1650, 1620 

'H-NMR (DMSO-d^tf) : 2.45 (3H, s), 4.73 (1H, d, J=18.1Hz), 
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5 -3-5.5 (2H, m), 7.0-8.2 (16H, m) 
Example y 



5 



10 



N -^ 3RS )- 2 ^-Dih y d r o-l-e thyl c arb o„ yJrae , hyI . 5(9 . dimelhyN7> 
oxo-lH- M - b e„ Z odia Z e pi „-3- yIJ . N , ( 3. mefhyIphenyl)urea ^ 
Prepared in a similar manner ,o (hat of Example 59. 

mp : 125. 1-127. 5°C 

!R (Nujol, cm ') : 1720, 1640 

'«- R (DMSO.a.,, ) ..0, 7( 3H,,, J = 7 , H2 , 2 , 2(3Hs) 
*•* OH, .,. 2.3-2., (2 „. 4 . 08 <,„.„.,.,„„„_ 4 92 d 

;;"* , ' i - ,o(,M ^-'*»"^u. f , (1 H , m) ,;. 0 . 

7 7 (7H, m), 8.90 (1H, br, s ) 

Mass (APCI) : 407 (M* + 1) 



N. |( 3 R s ) . 1 . ( 3.A, abicyc , o(3 . 2 . 2) „ on . 3 . y , )carbonyimcihy| 
2 - 3 -^'M.o.5. i so P ,„ pyl . 9 . melhy| . 2 . oxo . IH . 1 , 4 . bc „ zodia2cpjn 3 
^i-N, ( 3. m e lhylphenyl)urca wa5 prepjrcd ^ a simnar ^ ^ ^ 
of Example 59. 



15 



25 



mp : 189. 9-192. 8°C 

'R (Nujol, cm ') : 1650, 1610, 1700 
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lH -NMR (DMso . 

- -»h* ,,,, (J0H , ra) , 2 } 2 , ; ( - — ).->(3„, d , 

■>• "-«•<> <». 4 . 04 ( „ s,> 237 (3H - s >' 3 — («. 

5-09 (1 „, dlJ=8 , H2) , 6 7 '• 5 < «>OH, d , J = J6 , H2) , 

5 ».»S(,H. br . „ (H - d - J - 6 - 2H ^' "-"(7H, m) , 

M«s (APCI):530 ( M ' + l) 



N -((3RS)-2,3-Dihydro-5 9 h ' , 
2 -°-^H-l 4- b e„ zod - - ' d ' me,hyM - meth -V l ca rbonylmethy , 
"enzodiazepin-3-yji.M. , * 

-( 3 -<Mphen yl)urea was 

lm '^ manner lo lha, of Ex, mpie 59. 

mp : 126.1-127.7°C 

' R(Nuj0, - cm ')- 1720 )]6 50 
'H-NMR (DMSO-cL 

ka ( /H > m )> 8.90 n H k 

(APCI) .. 393 (M - + n ' S) 

20 

--»» 

m, ' ar ma "ner to that of 
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Example 51. 

mp : 227. 1-233. 2°C 
IR (Nujol, cm' 1 ) : 1715, 1650 
5 'H-NMR (DMSO-d A ,d») : 0.7-2.1 (15H, m), 2.36 (3H, s). 2.8- 

3-0 (1H, m), 4.30 (1H, d ; J = 17.6Hz), 4.96 (1H, d, J=17.5Hz), 5.10 
(1H, d, J = 8.2Hz), 7.3-7.7 (7H, m), 8.15 (1H, br), 9.23 (1H, br, s) 
Mass (APCI) : 541 (M* + 1) 

10 Examplr dff.j 

N-f(3RS)-2,3-Dihydro-l-ethoxycarbony!meIhyl-5,9-dimcthyl- 
2-oxo-lH-l ) 4-be n2 odiazcpin-3-yl]-N , -(3-methylphenyl)urca was 
prepared in a similar manner lo that of Example 59. 

15 

mp : 229. 7-231. 0"C 

IR (Nujol, cm ') : 1755, 1685. 1645, 1615 

'H-NMR (DMSO-d 6 ,(J) : 1.27 (3H, t, J = 7.1Hz). 2.22 (3H. s), 
2-33 (3H, s), 2.45 (3H, s), 4.02 (2H. q, J = 7.1Hz), 4.08 (1H, m), 4.68 
20 (1H, d, J=16.8Hz), 5.09-5.14 (1H, m), 6.72 (1H, d, J=6.4Hz), 7.0-7.7 
(7H, m), 8.87 (1H, br, s) 

Mass (APCI) : 423 (M* + 1) 

Example 

25 
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A mixture of N_ f(3RS)-2,3-dihydro-l -ethoxycarbonymcthyl-5, 
9-dimethyl-2-oxo-lH-l,4-ben Z odiazepin-3-yl]-N'-(3- 
methvIphenyl) U rea (1.3g) and IN aqueous sodium hydroxide (15 ml ) in 
1,2-dimethoxyethane (15ml) was stirred a. room temperature 
* overnight. IN aqueous hydrochloric acid was added to the reaction 
fixture. The mixture was evaporated to dryness to afford a residue 
which was triturated in water and collected by filtration to give t J 
first crop of the desired product as a white powder (417mg, 34.3%). 
To the filtrate were added ethyl acetate and 0.1N aqueous 
' hydroch.oric acid. The separated organic layer was washed with 
-ater and brine, and then dried over magnesium sulfate. The 
solvent was evaporated in vacuo to afford the second crop of N- 
[(3RS)-2,3-dihydro-l-carboxymethyl-5, 9-di me thyl-2-oxo-l H-1,4- 

oenzodiazepin^-ylJ-N'-p-methylphenyDurea (631mg, 51.9%) „ a 
while crystalline powder. 



»R (Nujol, cm 1 ) : 1690, 1658, 1620 
Anal : C 21 H22N 4 0 4 • 0.5 H,0 

calc. C: 62.52, H : 5.75, N : 13.89 
found C: 62.86, H : 5.58, N : 13.84 
'H-NMR (DMSO-d.,*, : 2.22 (3H, s), 2.33 (3H, s), 2.41 (3H 
0. 3.94 (1H, d, J.lT.OHz). 4.65 (1H, d, J = 17.0Hz), 5.10 (1H, d, 
J-7.2H,), 6.72 (1H. d, J = 6 .4Hz), 7.0-7.6 (7H, m), 8.91 (1 H , s) 
Mass (APCI) : 395 (M* + 1) 
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Fvamplr 4^(1) 

N-[(3RS)-l-[4-(Pjpcridino)piper»din-1-yljcarbonylmethyl- 

5 . 9 - di methy]-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yI]-N'-(3. 
5 methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 



mp : 214. 5-217. 3°C 

IR (Nujol, cm ') : 1660 

'H-NMR (DMSO-d 6 ,d) : 1.0-1.9 (10H, m ), 2.22 (3H, s), 2.35 
<3H. s). 2.43 (3H. s). 2.3-2.6 (6H, m), 2.8-3.1 (1H, m), 3.7-4.0 (2H, 
4.1-4.3 (1H, m), 4.9-5.2 (2H, m), 6.71 (1H, d, J=6.4Hz), 7.0-7.7 
(7H, m), 8.92 (1H, br, s) 

Mass (APCI) : 545 (M* + 1) 



10 



15 



Example 4H-^(?) 



N-[(3RS)-2,3-Dihydro-5, 9-dimethy 1- 1 -(4-me, hylpiperazin- 1 - 
yl)carbonylmethyl-2-oxo-lH-l ( 4-benzodiaze P in-3-y]]-N , -(3- 
20 methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

IR (Nujol, cm ') : 1675, 1640, 1610 

'H-NMR (DMSO-d 6>< 5) : 2.15 (3H, s), 2.22 (3H, »), 2.35 (3H, 
25 s), 2.43 (3H, s), 3.3-3.5 (4H, br), 3.91 (1H, d, J=16.4Hz), 5.04 (1H, d. 
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J-16.1H.). 5.11-5.12 (1H. m), 6.71 (1H, d, J =6 .3H Z ), 7.0-7.6 (7H, 
m), 8.92 (1H, br, s) 

Mass (APCI) : 477 (M + + 1) 



0 



5 Example 4?-TH) 



N-[(3RS)-5,9-Di m eth y l-l- [(pyrrolidin . 1 . yl)carbonylmethyi] _ 

2-oxo-lH-l > 4-be n2 odia Z epin-3- y l ] -N'-(3. m e l hyIphen y l)urea was 
prepared in a similar manner to that of Preparation 59-5. 

'R (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d 6 ,dT) : l. 6 . 2 . 0 (2H , m) , 2 . 22 (3H f)> 2 3f 
.). 2.43 (3H . „. 3.1-3.3 (2H, m), 3.88 (,„, d> J=16 . 4Hz)> 4 _ gfi 
(1H, d, J-16.4H*), 5.10 (1H, d. J=7.2Hz), 6.72 (1Hf d. J = 6.3Hz), 
7.0-7.6 (7H, m), 8.92 (1H, s) 

Mass (APCI) : 448 (NT + 1) 

Example /jff-T (1 ) 

N-[(3RS)-l-(Azac y c]ooctan-l- y l)carbon y lmeth y )-5,9- 

dimeth y N2.3-dihydro-2-oxo-lH-l ) 4-benzodiazepin-3- y l ] -N'-(3. 
methylphenyDurea was prepared in a similar manner to that of 
Preparation 59-5. 

IR (Nujol, cm 1 ) : 1650, 1610 
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'H-NMR (DMSO-d s ,d>) : 1.2-1.8 (10H, B ), 2.22 (3H, ,). 2.36 
OH. s), 2.44 (3H, s), 2.9-3.3 (2H, m), 3.3-3.6 (2H, m), 3.93 (1 H( d, 
J=16.1Hz), 4.95 (1H, d, J=16.1Hz), 5.09 (1 H , d, J=7.1Hz), 6.71 (1H, 
d, J = 6.5Hz), 7.0-7.6 (7H, m), 8.86 (1H, br, s) 
5 Mas s (APCI) : 490 (M* + 1) 

ExamplP 4ft.?(g) 

N-{(3RS)-l- [ (3RS)-3-(N,N-Die,hylaminocarbonyl)pipendin- 
10 1 -y , ]-carbonylmc,hyl-5,9-di m cthyl-2,3-dihydro-2-oxo-lH-l ) 4- 
b e nzodia 2 epin-3-yl } -N'-(3- m e,hylphcnyl) ur ea was prepared in a 
similar manner to thai of Preparation 59-5. 



15 



mp : 150. 8-154. 7°C 

IR (Nujol, cm 1 ) : 1655, 1610 

'H-NMR (DMSO-d 6 ,c?) : 0.9-1.3 ( 8H , m), 1.4-2.0 (2H, m ), 
2-22 (3H, s), 2.35 (3H, s), 2.43 (3H, s), 2.9-3.5 (7H. m ), 3.7-4.3 (3H. 
»). 5.0-5.2 (2H, m), 6.71 (1H, d. J = 6.2Hz), 7.0-7.8 (7H, m)> 8.90 
(1H, m) 

Mass (APCI) : 561 (M* + 1) 
Exampl r 4?-^) 



N-|(3RS)-l-(4-Hydroxy-4-pheny]piperidin-l- 
25 y 1 )carbonyl melh yJ-5,9-dimethyl-2 > 3-dihydro-2-oxo-1H-l,4. 



20 
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b enzodiazepi n .3_ vU v> ^ 

• -.rcrrr — 

m P ■ 163. 2-164. 9°C 
5 IR(Nujol, cm") : 1665, 1645 

™.»'":;; s ;;;:;,:''' 0 ''"' •-■••'»' 

(1H, m ) h U 7 6 < 12H < m), 8.94 

Ma « (APC1) : 554 (M* + i) 

N -f(3RS)-2,3-dih y dro-5,9-d im e t h yM rmo „ ,. 

1H -1.4-be„zodia 2 epi„-3. yJ] . N .. r3 
mc «M P he„ y])urea was (3 " 

Prepay 59-5. " <*"™ « th „ ot 



20 



m P ■• 219. 0-220. 1°C 
' R fNuj0, » c ™') : 1675, 1640 
'H-NMR (DMSO-d s , (5) • 2.22 (3H s ) 2 36 „ H 
S, '^(^),, W(1HdH6 l 2 36 (3H, s), 2.43 (3H , 

s) " " (1H> J ' J - 6 3 ^' 7 — (7H. 8 , 2 (1H> 

(APCI):464 (M* + i) 
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Example 



N-U3RS)-2,3-Dihydro-5,9-dimethyl-l-f4-methylpiperazin-l. 
5 yl)carbonylmethy]J-2-oxo-lH-l,4-benzodiazepin-3-yl}-N'-(3- 
mcthylphenyl)urca was prepared in a similar manner to that of 
Preparation 59-5. 



10 



15 



IR (Nujol, cm 1 ) : 1675, 1640, 1610 

'H-NMR (DMSO-d 6 ,<5) : 2.15 (3H, s), 2.22 (3H, s), 2.35 (3H, 
s), 2.43 (3H, s), 3.3-3.5 (4H, br), 3.91 (1H, d, J = 16.4Hz), 5.04 (1H, d, 
J=16.1Hz), 5.11-5.12 (1H, m), 6.71 (1H, d, J = 6.3Hz), 7.0-7.6 (7H, 
m), 8.92 (1H, br, s) 

Mass (APCI) : 477 (M* + 1) 

Example 4?-yQ) 



N-[(3RS)-l-(N,N-Diethylamino)carbonylmethyl.2,3-dihydro- 
5,9-dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N , -(3- 
20 methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 



IR (Nujol, cm ') : 1670, 1625 

'H-NMR (DMSO-d 6 ,d) : 0.92 (3H, t, J = 7.0Hz), 1.13 (3H, t, 
z), 2.22 (3H, s), 2.36 (3H, s), 2.43 (3H, s), 3.0-3.5 (4H, m), 
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3-88 (1H, d, J=16.1Hz), 4.97 (1H, d, J=16.1Hz), 5.08 (1H, d, 
J=7.1Hz), 6.71 (1H, d, J = 6.5Hz), 7.0, 7.6 (7H, m), 8.89 (1H, br, s) 
Mass (APCI) : 450 (M* + 1) 

5 Example 4_8^iXHI) 



N-[(3RS)-2 ) 3-Dihydro-l-(N-ethylamino)carbony] me thyl-5,9. 
dimethyl-2-oxo-lH-l > 4-benzodiazepin.3-yl]-N'-(3- 
methylphcnyi)urea was prepared in a similar manner to that of 
Preparation 59-5. 



IR (Nujol, cm' 1 ) : 1658, 1610 

'H-NMR (DMSO-d..*) : 0.93 (3H, t, J = 7.2Hz), 2.22 (3H, ,), 
2-32 (3H, s), 2.42 (3H, s), 2.9-3.0 (2H, m), 3.76 (1H, d, J = 15.8Hz), 
15 4.63 (1H, d, J=15.8Hz), 5.07 (,H, d, J = 8.5Hz), 6.71 (1H, d, J=6 .2Hz), 

7- 0-7.3 (3H, m), 7.3-7.4 (1H, m), 7.4-7.6 (2H, m), 7.8-8.0 (1H, m), 

8 - ^l (1H, br, s) 

Mass (APCI) : 422 (M* + 1) 
20 ExampIP 4»-^C1 1 ) 

N-[(3RS)-2,3-Dihydro-5,9-di m e.hyl-l-(N-«ert-bu,y!amino- 
c-arbonylmcthyI)-2-oxo-lH-l,4-benzodiazepin-3-yl)-N'-(3- 
me,hyl P heny])urea was prepared in a similar manner to that of 
25 Preparation 59-5. 
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mp : 243. 4-244. 4°C 

IR (Nujol, cm ') : 3310, 1645 

'H-NMR (DMSO-d 6 ,d) : 1.13 (9H, s), 2.22 (3H, s). 2.32 (3H, 
5 »). 2.43 (3H,s), 3.68 (1H. d. J-15.7H2), 4.62 (1H, d, J = l5.7Hz). 
5-07 (1H, dd, J=l.4Hz and 8.6Hz), 6.72 (1H, d, J = 6.5Hz), 7.0-7.6 
(7H, m), 8.87 (1H, br, s) 

Mass (APCI) : 450 (M* + 1) 

10 Exampj r 4^34_L2J 

N-f(3RS)-l-(Azacycloheptan-l-yJ)carbonylmethyl-2,3- 
dihydro-5,9-dimc l hy!-2-oxo-lH-l,4-b e nzodiazcpi„-3-ylJ-N'-(3- 
me<hylphenyl)urea was prepared in a similar manner «o that of 
15 Preparation 59-5. 

mp : 203. 6-204. 2°C 

IR (Nujol, cm"') : 1670, 1630 

'H-NMR (DMSO-d 6 ,tf) : 1.3-1.9 (8H, m), 2.22 (3H, s), 2.36 
» OH, s). 2.44 (3H, .,, 3.0-3.2 (1H, m), 3.2-3.4 (1H. m), 3.4-3.7 (2H, 
»). 3.92 (1H, d, J-16.2HZ), 4.96 (1H, d, J.16.1H*), 5.09 (1H, d, 
J = 7.4H Z ), 6.71 (1H, d, J = 6.4Hz), 7.0-7.6 (7H, m), 8.87 (1H, br, s) 
Mass (APCI) : 476 (M* + 1) 

25 Exampl f 4j ^U3J 
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N -[(3RS)-i. ( 4-A m inocarbonylpip eridin , n u 
2.3.dih y dro-5 9 dimeth . , ^)carbo„ ylmethy] . 

. :;::::::rr"'""'-'"-' •»■'« 

™P : 196. 8-198. 0°C 
IR (Nujol, cm 1 ) : 1650 

'H-NMR (DMSO-d 6> <?) • i , t „ ,. u 

»° OH „ , 43 „ H (4H ' m) ' 2 22 < 3H ' «). 2.36 

< «. 2.43 (3H, 5 ), 2.6-2.8 (1H m) 2 8 n 

m )> 4. 9-5 2 OH - m )' 2.8-3.2 (2H, m). 3.7-4.2 (3H. 

/> o .z (2H, m), 6.7-6 9 (\ h ^ ^ 

s) ■ (1H,br ' S) ' 70 - 7 - 6 ^ m ) ( 8.93 ( l„, br> 

(APCI) : 505 (M* + l) 
15 Eynn irlr 1ft ~\(\ \i 

N -[(3RS)-2 ) 3-Dihydro-l-r 4 n h a 
y']carbo„ yIme , hyJ . 59 . dimet 

-< 3 -"'Mphe» y | )urc , was p repared in , ... y,] - 
» Prep aration 59 . 5 ,nas '-^-n n e rtothatof 

mp : 22 1.7-224. 2 "C 

IR (Nu -> oi ' c ™ ') : 1660, 1635 

^ s)2 J;;;; (dms -^>--(3h. s , 2 , 5( 3„, s) ,, 43( 3 H , 
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(1H, m), 5.0-5.2 (2H, m), 6.73 (1H, m), 7.0-7.6 (7H, m), 8.92 (1H, br, 
s) 

Mass (APCI) : 507 (M* + 1) 
5 F.vamplp 4_&^3_£L5_) 

N-[(3RS)-2,3-Dihydro-l-(N,N- 

diisobutylamino)carbonylmethyl-5,9-dimelhy]-2-oxo-lH-l,4- 
bcnzodiazepin-3-ylJ-N'-(3-methylphenyl)urea was prepared in a 
10 similar manner to that of Preparation 59-5. 



rap : 226. 9-228. 1°C 

IR (Nujoi, cm ') : 1680, 1660 

'H-NMR (DMSO-d 6 ,<5) : 0.7-0.8 (6H, m), 0.8-1.0 (6H, m), 
2.22 (3H, s), 2.36 (3H, s), 2.43 (3H, s), 2.9-3.2 (4H, m), 3.89 (1H, d, 
J = 16.0Hz), 4.99 (1H, d, J=16.0Hz), 5.07 (1H, d, J = 7.1Hz), 6.71 (1H, 
d, J = 6.3Hz), 7.0-7.6 (7H S m), 8.85 (1H, br, s) 

Mass (APCI) : 506 (M* + 1) 



20 Example jjLdjl&j 

N-[(3RS)-2,3-Dihydro-l-(N,N-bis-(2-hydroxyethyl)amino)- 

carbonyimethy|.5,9.dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N' 
(3-methylphenyl)urea was prepared in a similar manner to that of 
25 Preparation 59-5. 
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mp : 160. 5-161. 1°C 

IR (Nujol, cm l ) : 1650, 3300 

'H-NMR (DMSO-d 6 ,tf ) : 2.22 (3H, s), 2.34 (3H, s), 2.43 (3H, 
s), 2.9-3.8 (6H, m), 4.15 (1H, d, J=16.5Hz), 4.5-4.7 (1H, m), 4.8-5.0 
(1H, br), 5.0-5.2 (2H, br), 6.72 (1H, d, J = 6.3Hz), 7.0-7.6 (7H, m), 
8.92 (1H, br, s) 

Mass (APCI) : 482 (M* + 1) 

Example 4Q 

N-[(3RS)-5-Cyclohexyl-2,3-dihydro-l-(imidazol-4-yl)methyi- 
9-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl] -N'-[3-(tetrazol-5- 
yl)phenyl]urea was prepared in a similar manner to that of Example 
51. 

mp : 168. 2-179. 2°C 

IR (Nujol, cm-*) : 1650 

'H-NMR (DMSO-d„<5) : 0.9-1.9 (10H, m), 2.45 (3H, s), 2.73 
(1H, br, s), 4.23 (1H, d, J=14.7Hz), 5.03 (1H, d, J=8.3Hz), 5.36 (1H, 
d, J=14.7Hz), 6.8-7.0 (1H, br, s), 7.2-7.6 (8H, m), 8.0-8.2 (2H, m), 
9.25 (1H, br, s) 

Mass (FAB) : 539 (M + + 1) 

Example j04D 
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N-f(3RS)-l- (3 - A2abi , , 
5-9-d imethyl ., 3 - dihvd , f3 - 2 ^ 0 "- 3 ^')ca rb o„ yimethyl . 

-.3 d,h ^-2-oxo- 1 H- M - ben2odia2epin .3 
bro m ophen y |) urea was pr (3 " 

5 Exa mp ,e59. " ^ '° ,h " »' 

m P 168.J -171.1 °c" 
'R (Nujol, cm") : 1645 

, "-NMR ( DMSO-d.,tf): 1.3-2.2 (10H , 
10 (3H, s), 2.9-3 4 (2H x , ( 10H . m), 2.36 (3H, s), 2.45 

5-n ( i Hd ; r (2H>m) ' 3 - 96(iH ' d '---H 2) 

1I ^ H ^^=16.5H 2)l 5.09 ( lH, d)J=8 . 6Hz) ? } ' 
(1H ' b ^)>9-16 (J H, br , s) 7.6 (7H, m ) ? 7 -75 

(APC, > ■ 5 «* (M- + 2), 564 (M « ) 



15 



£xamp| r gQ^^ 



N -f(3RS)-i. (3 . Azabicvcl , 

tin vl -,3- d ,h ydr o-2-oxo-lH-l 4-benv^- 



m P •• 181. 2-185. l'C 
' R (Nu j°'> c ™') : 1680, 1640 



,H - N MR(DMSO-d 4F d) ;13 ., , nnH % 

25 (3H, .). 2.9-3 3 <2H » , , ^ ^ ^ $) ' 2 44 

m) ' 3 5 - 3 - 9(2H ' -).3.96 (1H . d, J = 16 , Hz)> 
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5.11 (1H, d, J=16.4Hz), 5.0-5.2 (1H, m), 6.94 (1H, d, J=8.5Hz), 
7.0-7.7 (7H, m), 9.17 (1H, br, s) 

Mass (APCI-) : 522 (M* + 1) 

5 Example SQ(^) 

N-[(3RS)-l-(3-AzabicycIo[3.2.2]non-3-yl)carbonylmethyl- 
5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylthiophenyl)urea was prepared in a similar manner to that of 

0 Example 59. 

mp : 237. 2-238. 5°C 

IR (Nujol, cm 1 ) : 1680, 1660, 1645 

'H-NMR (DMSO-d 4 ,(5) : 1.3-2.2 (10H, m), 2.36 (3H, s), 2.40 

1 (3H, s), 2.44 (3H, s), 2.9-3.4 (2H, m), 3.5-3.9 (2H, m), 3.96 (1H, d, 
J=16.5Hz), 5.11 (1H, d, J=16.5Hz), 5.0-5.2 (1H, m) 

Mass (APCI) : 534 (M* + 1) 

Example 5n(4) 

N-[(3RS)-l-(3-Azabicyclo[3.2.2Jnon-3-yl)carbonylmethyl- 
5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4-benzodiazepin-3-y]]-N'-(3- 
methoxyphenyl)urea was prepared in a similar manner to that of 
Example 59. 
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mp : 169. 6-170. 7°C 

IR (Nujol, cm") : 1700. 1675, 1640 

'H-NMR (DMSO-d..*) : 1.3-2.2 (10H, m), 2.36 (3H, s), 2 44 
OH, s). 2.9-3.3 (2H, ra) , 3.5-3.9 (2H, m ), 3.67 (3H, „, 3.96 (1H d 
* i = 16.5Hz), 5.11 (1H, d, J =16 .5Hz), 5.0-5.2 ( 1H, m) , 6.4-6.6 (1H . m), 
6-7-6.9 (1H, m) , 7.0-7.6 (6H, m), 8.98 (1H, br, s) 
Mass (APCI) : 518 (M* + 1) 



10 



Example spfty 

N-f(3RS)-l-(3-Azabic y c!o[3.2.2]non-3-yl)carbonyI m ethyl- 

2,3-dih y dro-5,9-d im e t h yI -2-oxo-lH-l,4-ben Z odiazepin-3- y l,-N-- ( 3- 
me,h y ,phe„ y ,)urea was prepared in a similar manner to that of 
Example 59. 



15 



mp : 176. 9-179. 1°C 

IR (Nujol, cm ') : 1670, 1640 

'H-NMR (DMSO-d 6 ,<5) : 1.4-1.8 (8H, m), 1.9-2.1 (2H, m), 
2-22 (3H, s), 2.36 (3H, s), 2.44 (3H, s), 3.0-3.4 (2H, m), 3.6-4.0 (2H 
» »>. 3.96 (,„, df J=16Hz)) 5 . 13 (1Hi d> J=16Hz)> 5 0 s i b ^ ^ 

6-71 (1H, d, J=6.6Hz), 7.0-7.6 (7H, m), 8.87 (1H, br, s) 
Mass (APCI) : 502 (M* + 1) 



Example 

25 
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A mixture of 3-amino- 1 -(2-acetylbenzyl)-5-cyclohexyl-2,3- 
dihydro-9-methyl-lH-l,4-benzodiazepin-2-one (280mg), 4- 
nitrophenyl N - {3 -(tctrazol-5-yl)phcny]} carbamate (249mg) and 
triethylamine (281mg) in NN-dimethylformamide was stirred at room 
temperature for 50 minutes. Ethyl acetate and 0.1N aqueous 
hydrochloric acid were added to the reaction mixture. The 
separated organic layer was washed with water and brine, and then 
dried over magnesium sulfate. The solvent was evaporated in vacuo 
to afford a residue, which was washed with diisopropyl ether to give 
N-[(3RS)-l-(2-acetylbenzyl)-5-cyclohexyl-2,3-dihydro-9-methyl-2- 

oxo-lH-l,4-benzodia7.epin-3-yl]-N'-[3-(tetrazol-5-yl)phenyl]urea 
(348mg, 84.9%) as a crystalline powder. 

mp : 199. 0-208. 0°C 
IR (NujoL cm 1 ) : 1635 

'H-NMR (DMSO-d 6 ,(5) : 1.0-2.2 (10H, m), 2.33 (3H, s), 2.41 
(3H, s), 3.00 (1H, br, s), 4.57 (1H, d, J=17.4Hz), 5.19 (1H. d, 
J = 8.1Hz), 5.33 (1H, d, J=17.4Hz), 7.0-8.0 (11H, m), 9.22 (1H, br, s) 

Mass (APCI) : 591 (IVT + 1) 

Example 

N-((3RS)-5-(3-Azabicyclo[3.2.2]non-3-yl)methyl-2,3- 
dihydro-1,9-dimethyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
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Example 59. 



mp : 145. 6-149. 2°C 

IR (Nujol, era' 1 ) : 1670, 1635, 1600 

'H-NMR (DMSO-d 6 ,<?) : 1.1-1.6 (8H, m), 1.6-1.8 (2H, m), 
2.22 (3H, br, s), 2.35 (3H, s), 3.06 (3H. s), 3.06-3.10 (1H, m), 4.23 
(1H, d, J=13.8Hz), 5.12 (1H, d, J = 7.9Hz), 6.72 (1H, d, J = 6.3Hz), 
7.0-7.3 (3H, m), 7.3-7.45 (2H, m), 7.45-7.6 (1H, d, J = 6.9Hz), 7.67 
(1H, d, J=7.5Hz), 8.94 (lH.s) 

Mass (APCI) : 474 (M* + 1) 

Example S3 



N-[(3RS)-l-(3-Azabicyclo[3.2.2]non-3-y!)carbonylmethyl- 
2,3-dihydro-5-methoxymethy]-9-methyl-2-oxo-lH-l,4- 
bcnzodiazcpin-3-yl]-N -(3-melhylphenyl)urea was prepared in a 
similar manner to that of Example 59. 



mp : 178. 1-182. 1 °C 

IR (Nujol, cm 1 ) : 1640 

'H-NMR (DMSO-d 6 ,tf) : 1.4-1.9 (8H, m), 1.9-2.1 (2H, m), 
2.22 (3H, s), 2.38 (3H, s), 3.35 (3H, s), 3.3-4.1 (4H, m), 4.00 (1H, d, 
J=16.9Hz), 4.52 (2H, m), 5.0-5.3 (2H, m), 6.74 (1H, br, s), 7.0-7.7 
(7H, m), 8.88 (1H, br, s) 

Mass (APCI) : 532 (M* + 1) 
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Exnmplp ^4 



N-[(3RS)-5-Cyclohexyl-l-cyclohexylcarbonylmethyl-2,3- 
dihydro-9-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Example 59. 



mp : 159. 3-169. 6°C 

IR (Nujol, cm ') : 1710, 1640, 1600 

'H-NMR (DMSO-d 6 ,d) : 1.0-2.1 (20H, m), 2.22 (3H, s), 2.33 
(3H, S ), 2.3-2.6 (1H, br, s), 2.94 (1H, br, s), 4.10 (1H, d, J = 17.4Hz), 
4.89 (1H, d, J=17.4Hz), 5.06 (1H, d, J = 8.4Hz), 6.71 (1H, d, J=5.5Hz), 
7.0-7.6 (7H, m), 8.81 (1H, br, s) 

Mass (APCI) : 530 (M* + 1) 

Example 



N-f(3RS)-2,3-Dihydro-l, 9-dimethyl-5-(4-methylpiperazin-l- 
yl)-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea was prepared in a similar manner to that of 
Example 59. 



mp : 136. 2-140. 1°C 

IR (Nujol, cm 1 ) : 1650, 1600 
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'H-NMR (DMSO-d„ <5) : 2.07 (3H, .). 2.21 (SH. .). 2.27 (SH 
»). 2.35 (3H, s>. 2.0-2.6 (4H, m). 2.9-3.2 (5H, m) , «.„ (JH d 

'-U.6H.). 5.07 ,.H, d, ,.,.,„„. 6.7-6.9 (,„. br , .,, ,.„.„ ' 
m) 

5 Mass (APCI) : 449 (M* + 1) 

Exnmp| f <k 

N -K 3RS )- 1 -(3-a Z abic y clo [ 3.2.2]no„-3-yl)carbonv lm cth y .- 

10 2 ' 3 - d 'Xvdro-5- ( N.N.di m e t h y a m i„o m e t h y ,)-9- methyl -2-oxo-lH-14- 
ben ZO ^a 2e pin-3- yl] -N'- ( 3- methylphenyI)urea ^ ^ & 

similar manner ,o that of Example 59. 

mp : 154. 0-156. 9°C 
15 IR (Nujol, cm ') : 1650, 1610 

'H-NMR (DMSO-d 4 ,<?) : 1.4-1.8 (8H, m), 1.9-2.1 (2H, m) 
OH, br . s),2.25 (6H> br , S)>2 . 37( 3H. br, s), 3.0-3.2 (1H, m) 

3-4-3.9 (5H,m), 3.9-4.1 ( lH, m)( 4.9-5.1 (lH,m) ( 5.13 (1H d 
J =« 0H Z)> 6.73 (1„, m, 7.0-7.2 (2H, m), 7.2-7.4 (2 „. m) , 

20 (1H ' m ). 7-8-7.9 (1H, m),8.88(lH, br. s) 
Mass (APCI) : 545 

Examp| f <i-r 



25 



N-f(3RS ) -l- ( 3-a Z abic y cIo [ 3.2.2 J non-3- yl) carbon y lmeth y ,-5- 
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c yclopropyj-2,3-dihydro-9-melhyl-2-oxo-lH-l,4-benzodiazcpi n -3- 
^■-(3. m e, Mphenyl)ureawaspreparedinasimiiarraanncr 

of Example 59. 

mp : 172. 0-174. 4°C 

*R (Nujo], cm ') : 1680. 1650, 1610 

'H-NMR (DMSO- d 6 , <5 ) • 0.7-0.9 (2H, m), 0.9-1.3 (2H m) 

7 45 1H ; J — >' — (4H . m) , ,3. 

7-45 (1H, m) , 7.45-7, ( lH,m), 7.6-7.8 (IH.m), 8.82 (1 „. br s) 
Mass (APCI): 528 ( M * + l) 



15 



N -f(3RS)-l. ( 3-Azabicyclo[3 ? ?| no n , ,, 

E - (, 7^'>-™ - ~ ■ ...... , 0 tha , , 

Example 59. 



20 



m P : 133. 6-135. 4°C 

IR ( Nu J o1 - cm") : 1650, 1610 

'H-NMR (DMSO-d 6 , <5 ) • o 94 (f,u i 

" J • U y4 < 6H > d > J = 6.6Hz), 1.4-1 9 nm 

,„.3. 2 aH, m) ,3,..0 (3 , ra) , 4 . 0I(1H ( ,:; 
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J = 16Hz), 5.00 (1H, d, J = 16Hz), 5.11 (1H, d, J = 8.6Hz), 6.73 (1H, m), 
7.0-7.6 (7H, m), 8.85 (1H, br, s) 

Mass (APCI) : 544 (M* + 1) 



5 F.yampl^ 



A mixture of(3RS)-3-amino-l-[(3-azabicyclo[3.2.2]non-3- 
yl)-carbonylmethyl]-2,3-dihydro-5-ethyl-9-methyl-lH-l,4- 
benzodiazepin-2-one (310mg) and 3-methylphenyI isocyanate 
10 (113mg) in tetrahydrofuran (8ml) was stirred at room temperature tor 
1 hour. The reaction mixture was evaporated in vacuo to dryness. 
The residue was triturated in diisopropy] ether and collected by 
filtration to afford N-[(3RS)-l-(3-azabicyclo[3.2.2]non-3- 
yl)carbonylmethyl 2,3-dihydro-5-ethyl-9-met hyl-2-oxo-l H - 1 ,4- 
15 benzodiazepin-3-yl]-N'-(3-mcthylphenyl)urea (360mg, 86.2% yield) 
as a crystalline powder. 

mp : 130. 1-133. 0°C 
IR (Nujol, cm ') : 1650, 1610 
20 'H-NMR (DMSO-d 6 ,<5) : 1.26 (3H, t, J=7.3Hz) ( 1.4-1.9 (8H, 

m), 1.9-2.1 (2H. m). 2.22 (3H, s), 2.37 (3H, s), 2.7-3.0 (2H, m), 
3.0-3.4 (2H, m), 3.7-3.9 (2H, m), 3.98 (1H, d, J=16.2Hz), 5.08 (1H, d, 
J=16.0Hz), 5.14 (1H, d, J = 7.7Hz) t 6.71 (1H, d, J = 6.5Hz), 7.0-7.6 
(7H, m), 8.86 (1H, br, s) 
25 Mass (APCI) : 516 (ivT + 1) 



281 



WO 98/15535 



PCT/JP97/03483 



Example 60(1) 

N-[(3RS)-l-(Pipcridin-l-yl)carbonylmethyl-5,9-dimethyl-2,3. 
dihydro-2-oxo.lH-l,4-benzodiazepin-3-yl]-N , -(3.methylphenyl)urea 
was prepared in a similar manner to that of Preparation 59-5. 

Example 6X1(2) 

N-[(3RS)-l-(cis-2,6-DimethyIpiperidin-l-yl)carbonylmelhyl- 
S^-dimethyl-Z^-dihydro-I-oxo-lH-l^-benzodiazepin^-ylJ-N'^S. 
methy]phenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

Example finp) 

N.[(3RS)-l-((2RS).2.Hydroxymcthylpiperidin-l- 
yl)carbonylmethyl-5,9^dimethy]-2,3-dihydro-2-oxo-lH-l,4- 
benzodiazepin-3-yl]-N'-(3«methylphenyl)urea was prepared in a 
similar manner to that of Preparation 59-5. 

Example 60(4) 

N-[(3RS)-l-((3RS)-3-CarbamoyIpiperidin-l~ 
yl)carbonylmethyl-5,9.dimethyl-2,3-dihydro-2-oxo-lH-l,4- 
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b «"«o«»«p i „.3.yl,.N-.(3. n ,ethylph.n,l)«re, was prepared i„ , 
similar manner to thai of Preparation 59-5. 



N-[(3RS)-l-((3RS)-3-Hydroxy m e«hy]piperidin-l- 
yi)carbon y ]n 1 e t hvl-5,9-dime,h y l-2,3.dih y dr 0 -2-oxo-lH.l ( 4- 
benzo diazepi„-3-y, j .N'-(3- m ethylpheny,)urea was prepared in . 
similar manner to that of Preparation 59-5. 

Examp[ f Afy^ 



N-[(3RS)-l- ( 4-Hydrox y piperidin-l-yl)carbonylmc,hyI-5 9- 

^methy,-2,3-dihydro-2-oxo-lH-l ; 4-ben 2 odiazepin-3-y, ] .N., (3 .' 
« m ethy, P he„ yl)urea was prepared .„ . similar ^ ^ ^ 

Preparation 59-5. 



20 



N-[(3RS)-l-( 4 -Oxopiperidin-l- y l)carbon y lme«hyl-5 9- 
di m e t h y ,-2.3-dihvdro-2-oxo-1„- ]( 4-bcnzodia Z cpin-3- y]] .N, ( 3. 
-e.hylphcnyDurca was prepared in a similar manner to tha, of 
Preparation 59-5. 



25 Exnmp] f 
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N -« 3 ^-H4- P1 , e „ ylp ,. peridin . 1 . y , )car|)o 

— yI - 2 ,3- dihydro . 2 . oxo , H , 4 . benzodia ^ ^ 

-"e«hy]pheny|) urC a was prepared in a • •, 

P epared ,„ a similar manner to .ha. of 

Preparation 59-5. 



15 



^^-)-K4- Ac e tylpiperid ,., yI)carbo 

meth yiph e „ yJ)urea was . yJ " (3 " 

P Pared ,„ a similar manner to that 

^reparation 59-5. 

20 

Example wan 

N - f(3RS >-HN,N- Diisopropy]amino)carbo 
d,raet hyi-2,3-dihydro-2-oxo-lH 1 4 „ 

25 me,h ^enyl)urea was prepared in a simi, 

P "nn similar manner to that of 
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Preparation 59-5. 
Example 60(17) 

N-[(3RS)-l-(2-Hydroxycthylamino)carbonylmcthyI-5,9- 
dimethyl-Z^-dihydro^-oxo-lH-l^-benzodiazepin-S-ylJ-N^^S. 
methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

Example 60(1 1) 

N-[(3 RS)-1-(1 -Methyl- 1-phcny let hylamino)carbon ylme t hyl- 
5,9-dimethyl-2,3-dihydro-2-oxo-lH-l ,4-benzodiazepin-3-y 1]- N '-(3- 
methylphenyl)urca was prepared in a similar manner to that of 
Preparation 59-5. 

Example 60(14) 

N-[(3RS)-l-(2-(2-Hydroxyethyl)piperidin-l- 
yl)carbonylmethyl-5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4- 
benzodiazepin-3-yl]-N'-(3-methylphenyl)urea was prepared in a 
similar manner to that of Preparation 59-5. 

Example 60(1^) 
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N-[(3RS)-l-(N,N-Diisobulylamino)carbonylmethyl-5 > 9- 

dime thyl-2,3-dihydro-2.oxo-lH-l ( 4.benzodiazepin-3-yl].N'-(3. 
methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

5 

Example 

N.[(3RS)-l-(4-Phcnylpiperazin-l-yl)carbonylmethyl-5,9- 
dimeth y ]-2,3-dihydro-2-oxo-lH-l : 4-bcn Z odiazepin-3-yl]-N'-(3- 
10 methylphenyl)urea was prepared in a similar manner to that of 
Preparation 59-5. 

Example *n (]7)i 



.5 



N-{(3RS)-l-[4-[(Pyrrolidin-l-yl)c a rbonylmethyl]piperazin-l. 

yl]carbonylmethyl-5,9-dimethyl-2,3-dihydro-2-oxo-lH-l,4- 
ben 2 odiazepi n -3. y i } - N >. (3 . methylphenyJ)urea w „ prepared jn a 

similar manner to that of Preparation 59-5. 



3 Example 50(18) 

N-{(3RS)-1-[4-(Pyridin-2-yl)piperazin-l-yl]carbonylmethyl- 

5,9-dimethyI-2.3-dihydro-2-oxo-1H-l,4-benzodiaze P in-3-yl}-N'-(3- 
methylphcnyl)urca was prepared in a similar manner to that of 
Preparation 59-5. 
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F.yam p l r ftf>n") 



N-{(3RS)-1- l4 -(Pyri m idin-2-yl)piperazin-l- 

5 y»)"rboiiylnieihyl-5.9.diinethyl.2 f 3.dih,dro.2.oxo.lH.l f 4. 

ben Z odiaz e pin-3-yl } -N'-(3- m e t h y lphenyl)urea was prepared in a 
similar manner lo thai of Preparation 59-5. 



0 



N-[(3RS)-l-Cyclohexylcarbonylmethyl-2,3-dihydro-5-ethyl-9. 

me,hy]-2-oxo-lH-l ) 4-ben Z odia Z epin-3-yl 1 .N--(3- met hyl P heny,)urea 
was obtained in a similar manner to that of Example 59. 

mp : 161. 2-164. 0°C 

IR (Nujol, cm 1 ) : 3350, 1730, 1680, 1650 
'H-NMR (DMSO.d„d, : 1.0-1.4 (8H, m), 1.5-2.0 (5H, m), 
2-22 (3H, s), 2.35 (3H, s), 2.2-2.5 (1H, m), 2.8-3.1 (2H, m), 4.11 (1H , 
d. J-17.6H«), 5.04 (1H, d, J-17.6HZ), 5.21 (1H, d, J = 7 .4Hz), 6.72 
(1H, d, J = 6.6Hz), 7.0-7.7 (7H, m), 8.99 (1H, s) 
Mass (APCI)(e/z) : 475 (M* + 1) 

Example ft? 

N-[(3RS)-l-Cyclohcxylcarbonylmethyl-2,3-dihydro-5- 
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isopropy]-9-methy]-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphcnyOurea was obtained in a similar manner to that of 
Example 59. 



5 mp : 142. 4-146. 1°C 

IR (Nujol, cm"') : 3320, 1730, 1680, 1650 

'H-NMR (DMSO-d 6) (5) : 1.09 (3H, d, J = 7.7Hz), 1.22 (3H, d, 
J = 6.5Hz), 1.0-1.4 (5H, m), 1.5-1.8 (4H, m), 1.8-2.0 (1H, m), 2.22 
(3H, s), 2.34 (3H, s), 2.3-2.5 (1H, m), 3.2-3.5 (1H, m), 4.11 (1 H , d, 
10 J=17.4Hz), 4.94 (1H, d, J=17.4H 2 ), 5.08 (1H, d, J = 7.8Hz), 6.6-6.8 
(1H, m), 7.0-7.6 (7H, m), 8.84 (1H, s) 
Mass (APCI)(e/z) : 489 (M* + 1) 



15 



1 



Example f.1 

N-[(3RS)-l-Cycloheptylcarbonylmethyl-2,3-dihydro-5,9- 
dimcthyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N , -(3- 
methyl P henyl)urea was obtained in a similar manner to that of 
Example 59. 

mp : 171. 3-174. 6°C 

IR (Nujol, cm 1 ) : 3360, 1720, 1660, 1640 

'H-NMR (DMSO-d 6 ,<5) : 1.2-2.0 (2H, m), 2.22 (3H, s), 2.33 
(3H, ,), 2.4-2.7 (1H. m), 4.09 (1H, d, J=18Hz), 5.00 (1H, d, J-18Hz). 
5 06 (1H, d, J = 8.3Hz), 6.7-6.8 (1H, m), 7.0-7.7 (7H, m), 8.86 (1H, s) 
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Mass (APCI)(e/z) : 475 (M* + 1) 
Example 



5 



N -[( 3RS )*l-Cyc]ohexylcarbonylmethyI.5-cycJopropyl-2,3. 
dihyd r o-9- m e,h y ]-2-oxo-lH-l > 4-benzodia Z epi„-3. y , J . N .. (3 . 
methylphenyOurea was obuined in a similar ma „ner ,o lhal of 
Example 59. 



10 



mp : 143. 6-144. 2°C 
IR (Nujol, cm ') : 3370, 1720, 1680, 1650 
'H-NMR (DMSO-d^) : 0.8-1.4 (9H, m) , L5-2.0 (5H, m ) 
2-1-2-5 (2H, m) , 2.22 (3H, s), 2.34 (3H, s), 2.8-3.0 (1H, m), 4.09 (1 H 
J-17H,), 4.94 (1H , d, J=17Hz) , 5.06 (1H. d, J=8 .3Hz), 6.7-6.8 (1H 
15 m), 7.0-7.8 (7H, m), 8.8-9.0 (1H, m ) 

Mass (APCI)(e/ z) : 487 (M * + j } 

Examp[ f f.s 



20 



N-[(3RS)-l.c y clopentylcarbon y j me ,hyJ-2,3-dihydro-5,9- 

dimethvl-2-oxo-lH-l,4-benzodiazepin-3- y |]-N'-(3- 
m cth ylp „e„ yl)urea was obtajncd jn a s . m . iar ^ |ha( ^ 

Example 59. 



25 mp : 150. 1-155. 5°C 
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IR (Nujol, cm ') : 3280, 1720, 1670, 1645 
'H-NMR (DMSO-d..*) : 1.4-1.9 (8H, m), 2.22 (3H, s), 2.33 
OH, s), 2.47 (3H, s), 2.8-3.0 (1H, m ), 4.10 (1H, d, J=17.5Hz), 4.97 
(1H, d, J=17.5Hz), 5.08 (1H, m), 6.7-6.8 (1H, m ), 7.0-7.7 (7H, m), 
5 8.86 (1H, s) 

Mass (APCI)(e/z) : 447 (M* + 1) 
Example ^ 

N-[(3RS)-l.(Azacyclooctan-l-yl)carbonyI met hyl-2,3- 

dihydro-5-ethyl-9- m e,hyl-2-oxo-lH-l ) 4-bcn Z odia Z epin-3-yl]-N'-(3- 
methylpheny])u rea was ob.ained in a similar manner ,o that of 
Example 59. 

mp : 189. 0-189. 5'C 

IR (Nujol, cm 1 ) : 3350, 1690, 1630 

'H-NMR (DMSO-d„c5) : 1.23 (3H, t, J = 7.3Hz), 1.3-1.9 (10H, 
2.22 (3H, s), 2.36 (3H, s), 2.7-2.95 (2H, m), 2.95-3.35 ( 2H , m)( 
3-35-3.60 (2H, m),3.15 (1H, d, J=16.0Hz), 4.94 (1H, d, J=16.0Hz), 
513 (1H, d, J = 8 .5Hz), 6.71 (1H, d, J = 6 .4Hz), 7.0-7.6 (6H, m), 8 83 
(1H, s) 

Mass (APCI)(e/z) : 504 (M* + 1) 
Exnmpj,. ft 7 
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N-[(3RS)-l-(Azacyclooctan-l-yl)carbonylmethyl-2,3- 

dihydro-5-isopropyl-9-methyl-2-oxo-lH-l,4-benzodiazcpin-3-yl]-N'- 
(3-methylpheny])urea was obtained in a similar manner to that of 
Example 59. 

mp : 131. 7-132. 8°C 

IR (Nujol, cm ') : 3320, 1685, 1645, 1605 

'H-NMR (DMSO-d„<5) : 1.12 (3H, d, J = 7.0Hz), 1.21 (3H, d, 
1=6. 5Hz), 1.3-1.9 (10H, m), 2.22 (3H, s), 2.37 (3H, s), 3.0-3.6 (5H, 
m), 3.98 (1H, d, J=16.0Hz), 4.87 (1H, d, J = 16.0Hz), 5.09 (1H, d, 
J=8.5Hz), 6.72 (1H, d, J = 6.2Hz), 7.0-7.6 (7H, m), 8.82 (1H, s) 

Mass (APCI)(e/z) : 518 (M* + 1) 

Example 6% 

N-[(3RS)-l-(Azacyclonctan-l-yl)carbonylmethyl-5- 
cyclopropyl-2,3-dihydro-9-methyl-2-oxo-lH-1.4-benzodiazcpin-3- 
ylj-N'-(3-methylphcnyl)urea was obtained in a similar manner to that 
of Example 59. 

mp : 177. 7-179. 2°C 

IR (Nujol, cm-') : 3300, 1660, 1630, 1605 

'H-NMR (DMSO-d 6 ,tf) : 0.7-1.3 (4H, m), 1.3-1.9 (10H, m), 
2.0-2.2 (1H, m), 2.22 (3H, s), 2.37 (3H, s), 3.0-3.6 (4H, m), 3.96 (1H, 
d, J = 16.0Hz), 4.90 (1H, d, J=16.0Hz), 5.05 (1H, d, J = 8.5Hz), 6.7-6.9 
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(1H, m), 7.0-7.8 (7H, m). 8.79 (1H, s) 
Mass (APCI)(e/z) : 516 (M* + 1) 



Example fiO 



N -[(3 RS)-l-( Azacyc loo c tan- l-yl)car bony lme thy 1-2,3- 

d ihydro-5-isobutyl-9-methyl-2-oxo-lH-l,4-bcnzodiazepin-3-ylJ-N'- 
(3-methy1phenyl)urea was obtained in a similar manner to that of 
Example 59. 



mp : 131. 6-133. 4°C 

IR (Nujol, cm ') : 3370, 3320, 1700, 1635, 1605 
'H-NMR (DMSO-d 6 ,d> ) : 0.94 (6H, d, J = 6.4Hz), 1.3-1.9 (10H, 
m), 2.1-2.3 (1H, m), 2.22 (3H, s), 2.37 (3H, s), 2.68 (2H, d, J = 6.7Hz), 
3.0-3.6 (4H, m), 3.97 (1H, d, J=16.1Hz), 4.88 (1H, d, J=16.1Hz), 
5.12 (1H, d, J=8.5Hz), 6.72 (1H, d, J = 6.3Hz), 7.0-7.6 (7H, m), 8.84 
(1H, s) 

Mass (APCI)(e/z) : 532 (M* + 1) 



Example 70 



N-[(3RS)-l-(Azacyclooctan-l-yl)carbonylmethyl-5- 

cyclohexyi-2,3.dihydro-9-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]- 
N'-(3-methylphenyl)urea was obtained in a similar manner to that of 
Example 59. 
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mp : 153. 6-155. 3°C 

IR (Nujol, cm 1 ) : 3360, 3330, 1695, 1650, 1630 
'H-NMR (DMSO-d 6 ,<5) : 1.1-2.1 (20H. m), 2.22 (3H, s), 3.37 
5 (3H, s), 2.S-3.0 (1H, m), 3.0-3.6 (4H, m), 3.98 (1H, d, J = 16.0Hz), 

4.84 (1H, d, J=16.0Hz), 5.08 (1H, d, J = 8.3Hz), 6.7-6.8 (1H, m), 

7.0-7.6 (7H, m), 8.83 (1H, s) 

Mass (APCI)(e/z) : 558 (M* + 1) 

10 Exnmple 71-1 

N-[(3RS)-5-Acctoxymethyl-l-(azacyclooctan-l- 
yl)carbonylmethyl-2,3-dihydro-9-methyl-2-oxo-lH-1.4- 
benzodiazepin-3-yl)-N'-(3-methylphenyl)urca was obtained in a 
similar manner to that of Example 32. 

mp : 112. 2-114. 2°C 

IR (Nujol, cm' 1 ) : 3330, 1735, 1680, 1640 

'H-NMR (DMSO-d 6 ,c5) : 1.2-1.8 (10H, m), 2.06 (311, s), 2.22 
(3H, s), 2.30 (3H, s), 2.9-3.6 (4H, m), 3.97 (1H, d, J = 16Hz), 4.8-5.0 
(2H, m), 5.18 (1H, d, J = 8.4Hz), 5.35 (1H, d, J = 16Hz), 6.7-6.8 (1H, 
m ), 7.0-7.2 ( 3H, m ), 7.2-7.4 ( 2H, m ), 7.4-7.7 ( 2H, m ), 8.87 ( 1H, 
s) 

Mass (APCI)(e/z) : 506 (M* + 1) 
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Example 7"|. 7 



N-[(3RS)-l-(Azacyclooctan-l-y])carbonylmethyl-2,3- 

dihydro-5-hydroxyme t hyl-9- m ethyl-2-oxo-lH-l,4-benzodia Z epin-3.' 
5 yl]-N'-(3- me .hyl P henyl)urea was obtained in a similar manner to that 
of Preparation 14. 



mp : 214. 5-216. 0°C 

IR (Nujol, cm 1 ) : 3380, 3280, 1690, 1615 

'H-NMR (DMSO-d 6 ,(5) : 1.2-1.9 (10H, m), 2.22 (3H, s), 2. 
. 0. 2.9-3.2 (IH, m), 3.2-3.4 (3H, m), 3.99 (IH, d, J=16Hz), 4. 
. »), 4.57 (2H, ,), 4.97 (IH, d, J=16Hz), 5.22 ( 1H, d, J = 8.5Hz 
I (IH, d, J = 6.6Hz), 7.0-7.7 (7H, m), 8.89 (IH, s) 
Mass (APCI)(e/z) : 506 (M* + 1) 



Example 71-^(1) 



To a solution of N-f(3RS)-l-(a7.acyclooctan-l- 

yl)carbonyl methy ,.2,3-dihydro-5-hydroxymethy!-9-methyl.2-oxo-lH- 
1 .4-benzodia Z epin-3-yl]-N'-(3- m eth y lphenyl)u rea (300mg) and 
diisopropylethylamine (115mg) in methylene chloride (4ml) was 
added methanesu.fonyl chloride (102mg) under stirring and cool.ng in 
an ice-bath. The mixture was stirred under the same conditions for 
4 hours. A mixture of 50% aqueous dimethylamine (2ml) and 
•e.rahydrofuran (2ml) was added to .he reaction mixture obtained 



294 



WO 98/15535 




7JP97/03483 



above and the resultant mixture was stirred under cooling in an ice- 
bath for 3.5 hours. Ethyl acetate and water were added to the 
reaction mixture. The separated organic layer was washed with 
water and brine, and dried over sodium sulfate. The solvent was 
5 evaporated in vacuo to afford a residue, which was triturated in 
diisopropyl ether and collected by filtration to give N-[(3RS)-1- 
(azacyclooctan-l-yl)carbonylmethyl-2,3-dihydro-5-(N,N- 
dimethylamino)methyl-9-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]- 
N'-(3-methylphenyl)urea as crystalline powder (209mg, 66.2% yield). 

0 

mp : 147. 9-149. 1°C 

IR (Nujol, cm 1 ) : 3450, 1670, 1650, 1610 

l H-NMR (DMSO-d 6 ,tf ) : 1.2-1.9 (10H, m), 2.22 (3H, s) f 2.25 
(6H, s), 2.37 (3H,s), 3.0-3.6 (4H, m), 3.52 (2H, s), 3.97 (1H, d, 
i J=16Hz), 4.86 (1H, d, J=16Hz), 5.13 (1H, d, J = 8.4Hz), 6.7-6.8 (1H, 
m), 7.0-7.5 (6H, m), 7.7-7.9 (1H, m), 8.87 (1H, s) 
Mass (APCI)(e/z) : 533 (M + + 1) 

Example 71-1(?) 

A mixture of N-f (3 RS)- 1 -( Azacyclooctan- 1 - 

yl)carbonylmethyl-2,3-dihydro-5-hydroxymethyl-9-methyl-2-oxo-lH- 
l,4-benzodiazepin-3-yl)-N'-(3-methylphenyl)urea (1.50mg) and 
manganese dioxide (15. Og) in acetone (40ml) was stirred at ambient 
temperature for 5 hours. The undissolved substances were removed 
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by filtration. The filtrate was evaporated in vacuo to afford a 
residue, which was triturated in diisopropyl ether and collected by 
filtration to give N-[(3RS)-1 -(azacyclooctan-l-y])carbonylmethyl- 
2,3-dihydro-5-formyl-9-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]- 
5 N'-(3-methylphenyl)urea as crystalline powder (1.20g, 80.2% yield). 

mp : 137. 9-141. 0°C 

IR (Nujol, cm 1 ) : 3350, 1710, 1680, 1640 

'H-NMR (DMSO-d^tf) : 1.2-1.9 (10H, m), 2.23 (3H, s), 2.39 
10 (3H, s), 2.8-3.6 (4H, br), 3.98 (1H, d, J = 16Hz), 4.94 (1H, d, J = 16Hz), 
5.47 (1H, d, J = 8.3Hz), 6.7-6.8 (1H, m), 7.0-7.7 (7H, m), 8.97 (1H, s), 
9.64 (1H, s) 

Mass (APCI)(e/z) : 504 (M* + 1) 



Ryamplp 77 



N-[(3RS)-l-Cyclooctylcarbonylmethyl-2.3-dihydro-5,9- 
dimethyl-2-oxo-lH-l,4-benzodiazepin-3-ylJ-N'-(3- 
methylphenyl)urea was obtained in a similar manner to that of 
Example 59. 



mp : 162. 9-164. 4°C 

IR (Nujol, cm ') : 3350, 1720, 1680, 1640, 1605 
'H-NMR (DMSO-d ft ,c5) : 1.3-2.0 (14H, m), 2.22 (3H, s), 2.33 
(3H, s), 2.47 (3H, s), 2.5-2.7 (1H, m), 4.09 (1H, d, J = 18Hz), 5.00 
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(>H.d. ,.,.„„ . 5.07 <,H. d. ,. 7 . 6 . 8(llf . ,7.0-7 (7 „ 

m). 8 85 (ih, s) 

Mass (APCl)(e/z) : 489 (M* + 1) 
5 Examp| f 77 

N -[(3RS)-l-Cycloh e xylcarbonyJmethy]-2,3-dihydro-5- 

isobuty|-9-methyl-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3 
-hy, phenyI)urea wasob , ajned inasjmi)ar ^ ^ iha( of 

J 0 Example 59. 

mp : 152. 3-154. 8°C 

IR(Nujol, cm-): 3410, 3250, 1730, 1680,1650 
'H-NMR (DMSO-d 4 ,d) : 0 . 94 (6H , d , J = 6 . 6Hz) , ^ , 
15 -). 1.5-2.0 (,„. 2 . 0 -, 2 (lH, m) , 2 . 22( 3H. s) , 2 , 2(3H , s) 

3.3-3.6 (1H. m), 3.6-3.8 (2H, m), 4.72 (1H, d, J = 17.6Hz), 4.89 (1H d 
J=17.6Hz), 5.09 (1H, d, J = 8.5Hz), 6.7-6.8 (1H, m), 7.0-7.6 (7H m) ' 
8-83 (lH.s) 

Mass (APCI)(e/z) : 503 (M* + 1) 
Exnmp| r 7| 



20 



"•«»*)-».»-<»»*«.-S.9.dl«., hy ,. 1 ., N . 1 „„ lr| . N . (J . 
P»"'»0.-l.»]c.,b.. J ,l.. lfcy ,. 2 . ol[o . IH . | , 4 . benzodia2epin .3 y , ( 
« N'-(3- m ., hyIphenyl)urea WM ob , aincd .„ , simi , ar [o ^ 
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Example 59. 



mp : 222.3-224. 2°C 

« (N«JoI.cm-) : 3280, 1 680> 1670 , 1650 
'H-NMR (DMSO-d 6 ,(J) : 2.21 (3H s ) 2 25 nH 
S) ' 2 - 47 (3H (S)>4 . 13(1H d ; S) " 2 - 25 ^-).3.23 ( 3, ) 

'•"Hz), 6.6-6.8 (1H, br), 7.0-7 7 fou v , „ 
^(lH, m) ,S, 1(1H , s) (H,mU8 - 8 - 0 ^-). 
Mass (APCl) (e/z) : 48 5 (M - + J) 

Example ) ] 

.».~;,.:::.: "•••» 

l(JRS).l. (a2ac , ooc 
dI ^«-*-ft.«r...-™.» yl . 2 . 0 „. IH , ^" b ^-M-2.3. 

- --™-*.-:L:^rl" , T ft, •" ,,-, •-'-- 

ine iaf ne condubns ti,~ • 
stirred at ambien, . mixture was 

-»biem temperature for 4 hours To 
w *s added 01N, reaction mixture 

^•1N aqueous hydrochloric acid r20mn * 
m 'x.ure was extrn , „ • } ^ reSUlta "' 

« extracted with ethyl acetate The, 

— -with water and b r ine 
25 «ulf-te. The so, ° VBr m ^siu m 

hC S ° ,Ven ' Was evaporated in vacuo to aff h 

° ,0 afford a residue, 
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which was subjected to column chromatography on silica gel eluting 
with a mixture of toluene and ethyl acetate (3:1) to give N-((3R S )- 
l-Cazacyclooctan-l-ylJcarbonylmethyl-Z.S-dihydro-S-CCEZ)^- 

(ethoxycarbonyOethenyO-P-methyl-l-oxo-lH-l^-bcnzodiazepin 
-3-yl]-N--(3-methylphenyl)urea (266mg, 77.8% yield) as crystalline 
powder. 

mp : 175. 2-177. 7°C 

IR (Nujol, cm 1 ) : 3260, 1730, 1700, 1665, 1620 
'H-NMR (DMSO-d 6 ,5): 1.21 (3H, «, J = 7.1Hz), 1.2-1.8 (10H, 
•n), 2.27 (3H, s), 2.34 (3H, s), 3.0-3.6 (4H, m), 4.10 (2H, q, J = 7.1Hz), 
3.9-4.1 (IH, m), 4.86 (IH, d, J=16Hz), 5.3-5.5 (IH, m), 6.8-6.9 (IH, 
m), 7.0-7.4 (9H, m), 9.54 (IH, s), 10.22 (IH, s) 
Mass (APCl)(c/z) : 574 (M* + 1) 

Eyam plr 7^(1) ? 



A mixture of N-[(3RS)-l-(azacyclooctan-l- 

yl)carbonylmethyl-5-((EZ)-2-(e,hoxycarbonyl)ethenyl)-2,3-dihydro- 
20 9-methyl-2-oxo- 

lH-l,4-benzodi a ze P in-3-yl]-N'-(3-methyl P henyl) U rca (230mg) and 
IN sodium hydroxide (1.6ml) in, 1 ,2-dime,hoxye,hane (6.0ml) was 
s<irred a. ambient temperature overnight. Ethyl acetate and water 
were added ,o the reaction mixture. The separated aqueous layer 
25 was made acidic with IN aqueous hydrochloric acid and extracted 
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with ethyl acetate. The extract was dried over magnesium sulfate 

and evaporated in vacuo to afford a residue, which was triturated in 

diisopropyl ether and collected by filtration to give N-[(3RS)-1- 

(azacyclooctan-l-yl)carbonylmethyl-2,3-dihydro-5-((EZ)-2- 

carboxylethenyl)-9-methy]-2-oxo-lH-l,4-benzodiazepin-3-yl]-N'-(3- 
methylphenyl)urea (80mg. 36.6% yield) as crystalline powder. 

mp : 129. 3-134. 1°C 

IR (Nujol, cm ') : 3200, 1710, 1660, 1630 

'H-NMR (DMSO-d 8 ,tf) : 1.2-1.8 (10H, m), 2.34 (3H, s), 2.26 
(3H, s), 3.0-3.6 (4H, m), 4.05 (1H, d, J=17Hz), 4.86 (1H, d, J = 17Hz), 
5.4-5.6 (1H, m), 6.8-6.9 (1H, m), 7.0-7.4 (9H, m), 10.26 (1H, s) 

Mass (APCI)(e/z) : 546 (M* + 1) 



15 

Example 7^(7) 



A mixture of N-[(3RS)-l-(Azacyclooctan-l- 
yl)carbonylmethyl-2,3-dihydro-5-formyI-9-methyl-2-oxo-lH-l,4- 
benzodiazepin-3-yl]-N*-(3-methylphenyl)urea (300mg), 
hydroxylamine hydrochloride (41mg) and sodium acetate (51mg) in 
acetic acid (1.5ml) was stirred at ambient temperature tor 2.5 hours. 
Acetic anhydride (0.4ml) was added to the reaction mixture, and the 
resultant mixture was stirred at 90°C for 1 1 .5 hours. After the 
reaction mixture was allowed lo cool to ambient temperature, ethyl 
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acetate and aqueous sodium hydrogen carbonate were added into the 
mixture successively under stirring. The separated organic layer 
was washed with aqueous sodium hydrogen carbonate and brine, and 
dried over magnesium sulfate. The solvent was evaporated in vacuo 
5 to afford a residue, which was subjected to column chromatography 
on silica gel eluting with a mixture of toluene and ethyl acetate (4:1) 
to give N-[(3RS)-l-(azacyclooetan-l-yl)carbonylmethyl-5-cyano- 
2,3-dihydro-9-methyl-2-oxo-lH-l,4-bcnzodiagepin-3-yl]-N'-(3- 
methylphenyl)urea as crystalline powder (80mg). 



mp : 213. 4-216. 7°C 

IR (Nujol, cm 1 ) : 3300, 2210, 1690, 1656 

'H-NMR (DMSO-d s ,<5) : 1.2-1.9 (10H, m), 2.25 (3H, s), 2.38 
(3H, s), 2.9-3.8 (4H, m), 4.22 (1H, d, J = 16Hz), 5.06 (1H, d, J=16Hz), 
5.37 (1H, d, J = 8.1Hz), 6.7-6.9 (1H. m), 7.0-7.8 (9H, m), 9.4-9.7 (1H, 
m) 

Mass (APCI)(c/z) : 501 (M* + 1) 
Example ) 

To a solution of (3S)-3-amino-l -cyclohexylcarbonylmethyl- • 
5-ethyl-9-methyl-2,3-dihydro-lH-l,4-benzodiazepin-2-one (6.30g) 
in tetrahydrofuran (100ml) was added m-tolyl isocyanate (2.62g) 
under stirring at ambient temperature. The mixture was stirred 
for 3 hours further under the same conditions. After removal of the 
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solvent in vacuo, the residue was dissolved in ethyl acetate and 
washed with a diluted hydrochloric acid, a diluted aqueous sodium 
bicarbonate and water successively. The organic extract was 
dried over magnesium sulfate and evaporated in vacuo to afford 
5 an oil (9.36g), which was subjected to column chromatography on 
silica gel eluting with a mixture of methylene chloride and methanol 
(50:1). The fractions containing the desired product were 
combined and evaporated in vacuo to give N-[(3S)-1- 

cyclohe X ylcarbonylmethyl-5-ethyl-9-methyl-2-oxo-2,3-dihydro-lH- 

10 M-ben Z odiazepi n -3-yl]-N--(3-methylphenyl)urea (6.34g, 72.4%) as 
an amorphous mass. 

'H-NMR (CDC1 3> <5): 1.05-1.4 (5H, m), 1.26 (3H, t, J = 7.4Hz), 
1-55-1.9 (5H, m). 2.02 (1H, br, s), 2.2-2.35 (1H, m), 2.29 (3H, s), 
15 2.33 (3H, s), 2.92 (2H, q. J = 7.4Hz), 3.77 (1H, d, J = 17.2 Hz), 5.06 
(1H, d, J=17.2Hz).5.48(lH, d, J=8.3Hz), 6.7-7.4 (8H, m) 
APCI-MS(m/z): 475 (JVT +1) 
20 I "J" = " 53-36 D (C=1.16, CHC1 3 ) 



Example 7^(7) 



25 



N-[(3R)-l-cyclohcxylcarbonylmethyl-5-elhyl-9-methyl-2-oxo- 

2,3-dihydro-lH-l ) 4-benzodiazepin-3-yl]-N'-(3- m ethylphenyl)urea 
was obtained in a similar manner to that of Example 76(1). 
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'H-NMR (CDC1,,(5): 1.05-1.4 (5H, m), 1.26 (3H, t , J . 7 4Hz) 
<SH.«>. 1.95-2.35 (211. m), 2.29 (3H, s), 2.32 (3H, ., 2 92 ' 
(2H. ,.J.7.4H„.3.77(1H. d, J=17 .2H z)) 5 . 06 (1H> 
5 48 OH. d. J.8.3HZ), 6.7-7.4 (8H, m ) 
APCI-MS( m/z): 475 (M* +1) 

l«J"- - 50.92° (C-l.08, CHCI,) 
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CLAIMS 



1. A Compound of the formula: 

R 1 



R 4 - 




Wherein 
R l is 

(1) lower alkyl; 

(2) hydroxy(lower)alkyl; 

(3) protected hydroxy(lo wer)alkyl; 

(4) heterocyc]ic(lower)alkyl which may have one or more 
suitable subst it uent(s); 

(5) aryl(lower)alkyl which may have one or more suitable 
subslituent(s); 

(6) carboxy(Iower)alkyl; 

(7) protected carboxy(lower)aIkyl; or 

(8) O 
II 

-A- C- R 5 
[wherein 

A is lower alkylcnc and 
R 5 is 



304 



WO 98/15535 





7JP97/03483 



(a) lower alkyl, 

(b) C ? -C s cycloalkyl, 

(c) adamantyl, 

(d) aryl which may have one or more suitable 
subslit uent(s), 

(e) amino which may have one or two suitable 
substituent(s), 

(f) azabicyclo[3.2.2]nonyl, or 

(g) saturated he tcro mo nocyclic group containing 
at least one nitrogen atom, which may have one 
or more suitable substituent(s)], 



(1) lower alkyl, 

(2) C 3 -C a cycloalkyl, 

(3) lower alkoxy(lo wer)alkyl, 

(4) C ? -C s cyc!oalkyl(lower)alkyl, 

(5) N, N-di(lower)alkylamino(lower)alkyl, 

(6) lower alkylpiperazinyl(lower)alkyl, 

(7) lower alkylthio(lower)alkyl, 

(8) hydroxy(lower)alkyI, 

(9) protected hydroxy(lo wer)alky 1, 

(10) azabicyclo[3.2.2]nonyl(Iower)alkyl, 

(11) aryl which may have one or more suitable 
substitucnt(s), 

(12) cyano, 



R 2 i 



is 
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(13) lower alkanoyl, 

(14) carboxy(lower)alkenyl, or 

(15) protected carboxy(lower)alkenyl, 

R 3 is indolyl or -NH-R 6 [wherein R 6 is 

(1) aryl which may have one or more suitable 
substituent(s), 

(2) pyridyl which may have one or more suitable 
substituent(s), or 

(3) C ? -C, cycloalkyl], and 
R 4 is 

(1) hydrogen, 

(2) lower alky!, 

(3) halogen, or 

(4) di(lower)alkylamino, 

with proviso that when R 4 is hydrogen, then R 2 is lower alkyl 
or C 3 -C 8 cycloalkyl(lower)alkyl, 

or a pharmaceutieally acceptable salt thereof. 

A Compound of claim 1, 
wherein 
R' is 

(1 ) lower alkyl; 

(2) hydroxy(lower)alkyl; 
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(3) acy]oxy(Jower)alkyl; 

(4) heterocyclic(]ower)alky] which may have one or more 
subs«i,uent(s) selected from the group consisting of lower 
alkyl and acyj; 

(5) aryl(lower)aIkyl which may have one or more acyl(s); 

(6) carboxy(lower)alkyl; 

(7) esterified carboxy(]ower)alkyl; or 

(8) O 

- A-C-R 5 
[wherein 
A is lower alkylcne and 
R 5 is 

(a) lower alkyl, 

(b) C-C, cycloalkyl, 

(c) adamantyl, 

(d) acyl which may have one or more substituent(s) 

(e) selcctcd from the group consisting of lower alkyl, 
hydroxy, lower alkoxy, carboxy(low cr )alkoxy, 
protected carboxy(lower)alkoxy, nitro, amino and 
diacylamino, 

(c) amino which may have one or two substituent(s) 
selected from the group consisting of lower alkyl. 
hydroxy(lower)alkyl, aryl(lower)alkyl and 
pyridyl, 

(f) azabicycJof3.2.2]nonyl, or 
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(g) saturated hetcromonocyclic group containing at 
least one nitrogen atom, which may have one or 
more substitutes) selected from the group 
consisting of carbamoyl, acyl, hydroxy, 
oxo, aryl, aryl(lower)alkyl, lower alkyl, 

hydroxy(lower)alkyl, dl(lower).lkyIc«rb.moyl, 
heterocyclic group, and 

heterocycliccarbonyI(lower)aJkyl], 

R 2 is 

(1) lower alkyl, 

(2) C,-C 3 cycloalkyl, 

(3) lower alkoxy(lower)alkyl, 

(4) C,-C„ cycloalkyl(lower)alkyl, 

(5) N , .N-di(lower)alkylamino(lower)alkyl, 

(6) lower a!kylpi per azinyl(lower)alkyl, 

(7) lower alkylthio(J«wer)alkyl, 
(K) hydroxy(lower)aIkyl, 

(9) acyloxy(lower)alkyl, 

(10) azabicyclo[3.2.2]nonyl(lower)alkyl, 

«"> aryl which may have one or more halogen(s), 

(12) cyano, 

(13) lower alkanoyl, 

(M) carboxy(Jower)alkenyl, or 

(15) esterified carboxy(lower)alkenyl, 
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R 3 is indolyl or -NH-R 6 [wherein R 6 is 

(1) ary] which may have one or more substituent(s) selected 
from the group consisting of lower alkyl, hydroxy, 
lower alkoxy, lower alkylthio, hydroxy(lower)alkyl, 
acyl, halogen, carboxy, protected carboxy, tetrazolyl, 
triphenyl(lower)alkyltetrazolyl, 

hydro xyimino( lower )alkyl, sulfo(lo we r) alkyl, 
tetrazolyl(lower)alkyl and di(lower)alkylamino, 

(2) pyridyl which may have one or more lower alkyl(s), or 

(3) C 3 -C 8 cycloalkyl], 

R 4 is 

(1) hydrogen, 

(2) lower alkyl, 

(3) halogen or 

(4) di(lower)alkylamino, 

with proviso that when R 4 is hydrogen, then R 2 is lower 
alkyl or C,-C ft cycloalkyl(lower)alkyl, 

or a pharmaceutically acceptable salt thereof. 

A compound of claim 1, 
wherein 
R 1 is 

(1) lower alkyl; 

(2) hydroxy(lower)alkyI; 
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(3) lower alkanoyloxy(lowcr)alkyl; 

(4) heterocyclic(lower)alky] which may have one or more 
substituent(s) selected from the group consisting of lower 
alkyl and lower alkanoyl; 

(5) aryl(lower)alkyl which may have one or more lower 
alkanoyl(s); 

(6) carboxy(lower)alkyl; 

(7) lower alkoxycarbony l(lower)alkyl; or 

(8) O 
II 

- A-C-R 5 
[wherein 

A is lower alkylene and 

R 5 is 

(a) lower alkyl, 

(b) C 3 -C 8 cycloalkyl, 

(c) adamantyl, 

(d) aryi which may have one or more substituent(s) 
selected from the group consisting of lower alkyl, 
hydroxy, lower alkoxy, carboxy(lo wer)alkoxy, 
lower alkoxycarbonyl(lower)alkoxy, nitro, amino 
and di(lower alkanoyl)amino, 

(e) amino which may have one or two substituent(s) 
selected from the group consisting of lower alkyl, 
hydroxy(lower)alkyl, phenyl(lo wer)alkyl and 
pyridyl, 
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(0 a 2abicyc]o[3.2.2]nonyj, or 

(«)««-»..- he, eromonocyc]l , group conia] . ning ^ 
- -i.ro... a tom , which may hav£ ^ 

SUbSti,Uen,(S,S£, - df -'^- P c 0nsislin „ of 

C3rbam0y1 ' ,OWCr " k -". ^roxy, oxo, phe J 
PhenyJ(Jower)aJkyl, lower alky], 

^drox y(lo wer)a, kyJ , d i(I o W er)a,k ylcarbamoyI 
Piperidyj. p yridyJ( pyrimidinyI and 

Pyrrolidinvlcarbonyldowerjalkyl, 
R 2 is 

(1) lower alkyl, 

(2) C 3 -C s c y cloalk y J, 

(3) lower alkoxy(lower)aJ k yl, 

( 4 ) C 3 -C s c y cloalk y l(Jower)alk y J, 
(5 > N - N -d.(lowcr)a,k y , amino(lowcr)alkylj 

^wer al ky lpip crazinyI(Iower)a]kyj 

(7) lower aJ ky |,hio(Iower)alkyI, 

(8) h y drox y (lower)alk y l, 

(9) '° Wer a,ka ""y'ox y( lowcr)alk y i ( 

(10) aZabiCyc, °f 3 - 2 -2]no„y, (lower)a]ky] 
->^'w hichmayhavconcormorcha]o ^ 

(12) cyano, 

03) lower alkano y |, 

(■-•)carb 0 x y (l 0wer)aJkeny|) Qr 

«-» ,0 -era.lcox y carbon y ,(,ower)alken y l, 
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R3 -indo, yJor . NH . R6[where . nRSis 

^-y(io Wer)aIkyl , lower a]kanoy] ^ 

C3rbOXy ' eS « Crified c-rboxy, tetrazo.y, 
,n P hen y'(lower)alkyJ«e,ra 2 ol y ,, 

hydro ^ i -('- er) a, ky]>sulf ; (Iower)a 

' el razo]yl(Jower)aIkyJ and hv, 

(2) PyndyI Which «y have one or more Jo 

m ° rC ,0Wer ^kyl(s), 

( 3 ) C,-C, cycloalkylj, 
R* is 

(!) hydrogen, 

(2) lower alkyl, 

( 3 ) halogen or 

(4) d ^ ,OWe 0alkyl am in O) 

wi 'h proviso that when R* u h , 

K is hydrogen, then R 2 • , 

a 'M or c r 15 ,OWer 

C 3 - C , cycJoalky, (Jower)aJkyJ) 

or a pharmaceuticTll,, , 

aMy acce P<able sal, thereof. 

impound of claim 1, 
wherein R 1 j s 

(!) methyl. 
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(2) hydroxyethyl, 

(3) acetoxycthyl, 

(4) pyridylmethyl, imidazolylmelhyl 

or thienylmethy], each of which may have one 
or more substitutes) selected from the group 
consisting of methyl and acetyl, 

(5) benzyl which may have one or more substituent(s) 
selected from the group consisting of acetyl, 

(6) carboxymethyl, 

(7) ethoxycarbonylmelhyl or t-butoxycarbonylmethyl, 
or 

(8) O 
II 

-A -C- R 5 
[wherein 
A is methylene, and 
R 5 is 

(a) methyl, ethyl or l-butyl, 

(b) cyclopropyl, cyclopcntyl, cyclohexyl, 
cycloheptyl or cyclooctyl, 

(c) adamantyl, 

(d) phenyl which may have one or more 
substituent(s) selected from the group 
consisting of methyl, hydroxy, methoxy, 
carboxymethoxy, ethoxycarbonylmethoxy, 
nilro, amino and diacetylamino, 
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(e) amino which may have one or two 

substituent(s) selected from the group 

consisting of methyl, ethyl, t-butyl, 

isopropyl, hydroxyethyl, 

isobutyl, 1-methyl-l-phenylethyl and 
pyridyl, 

(f) azabicyclof3.2.2]nonyl, or 
(g) pyrrolidinyl, pipcridyl, azacycloheptyl, 
azacyclooctyl, piperazinyl or 
morpholinyl, each of which may have 
one or more substituent(s) selected 
from the group consisting of carbamoyl, 
acetyl, hydroxy, oxo, phenyl, benzyl, 
methyl, hydroxymethyl, hydroxyethyl, 
diethylcarbamoyl, piperidyl, 
pyridyl, pyrimidiny] and 
pyrrolidinylcarbonylmethyl], 

R 2 is 

(1) methyl, ethyl, isopropyl, isobutyl, butyl or 
isopentyl, 

(2) cyclopropyl or cyclohexyl, 

(3) methoxymcthyl, 

(4) cyclohexylmethyl, 

(5) N,N-dimethylaminomethyl, 

(6) methylpiperazinylmethyl, 
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(7) methylthiomethyl, 

(8) hydroxymeihyl, 

(9) acctoxymethyl, 

(10) (3-azabicyclo[3.2.2]non-3-yI)methyl, 

(ID phenyl which may have one or more fluorine(s), 

(12) cyano, 

(13) formyl, 

(14) carboxyvinyl, or 

(15) ethoxycarbonylvinyl, 

R 3 is indolyl or -NH-R* [wherein R 6 , s 
(1) phenyl which may have one or more 

substituent(s) selected from the group 
consisting of methyl, hydroxy, methoxy, 
methylthio, hydroxymethyl, formyl, acetyl, 
chlorine, bromine, carboxy, t-butoxycarbonyl, 
letrazolyl, triphcnylmethyltetrazolyl, 
hydroxyiminomethyl, hydroxyiminoethyl, 
sulfoethyl, tetrazolylmethyl and 
N,N-dimethylamino, 

(2) pyridyl which may have one or more 
melhyl(s), or 

(3) cyclohexylj, 
R 4 is 

(1) hydrogen, 

(2) methyl, ethyl or isopropyl, 
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(3) chlorine, or 

(4) N,N-dimethylamino, 

with proviso that when R 4 is hydrogen, then R 2 is 
isopropyl, isobutyl, methyl, isopentyl, 
ethyl, butyl or cyclohcxylmcthy], 

a pharmaceutically acceptable salt thereof. 



5- A compound of claim 1, which is a compound of the formula: 



wherein R : is lower alkyl or C 3 -C 5 cycloalkyl, 

R 4 is lower alkyl, 

R 5 is C3-C3 cycloalkyl, 

R 6 is lower alkylphenyl and 

A is lower alkylene, 

a pharmaceutically acceptable salt thereof. 



A compound of claim 1, which is a compound of the formula: 




0 
II 

NH-ONH-R* 
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o 



or 




wherein R 3 is lower alkyl or C 3 -C 3 cycloalkyl, 

R 4 is lower alkyl, 

R 5 is C 3 -C 3 cycloalkyl, 

R 6 is lower alkylphenyl and 

A is lower alkylene, 

3r a pharmaceutical^ acceptable salt thereof. 

process for preparing a compound of the formula; 
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R 4 




O 

II 

NH- C-R 3 



(D 



Wherein 
R 1 is 

(1) lower alkyl; 

(2) hydroxy(lower)alkyl; 

(3) protected hydroxy(lower)alkyl; 

(4) heterocyclic(lower)alky! which may have one or more 
suitable substituent(s); 

(5) aryl(lower)alkyI which may have one or more suitable 
substituent(s); 

(6) carboxy(lower)alkyl; 

(7) protected carboxy(lo w er)alkyl; or 



-A- C- R 5 
[wherein 

A is lower alkylene and 
R 5 is 

(a) lower alkyl, 

(b) C r C B cycloalkyl, 

(c) adamantyl, 



(8) 



O 



II 
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(d) aryl which may have one or more suitable 
substituent(s), 

(e) amino which may have one or two suitable 
substituent(s), 

(f) azabicyclo[3.2.2]nonyl, or 

(g) saturated heteromonocyclic group containing 
at least one nitrogen atom, which may have one 
or more suitable substituent(s)], 

R 2 is 

(1) lower alkyl, 

(2) C 3 -C a cycloalkyl, 

(3) lower alkoxy(lower)alkyI, 

( 4 ) C 3 -C a cycloalkyl(lower)alkyl, 

(5) N, N-di(lower)alkylamino(lower)alkyl, 

(6) lower alkylpiperazinyl(lo wer)alkyl, 

(7) lower alky!thio(lower)alkyl, 

(8) hydroxy(lower)alkyl, 

(9) protected hydroxy(lo wer)alkyl T 

(10) azabicyclo[3.2.2]nonyl(lower)alkyl, 

(11) aryl which may have one or more suitable 
substituent(s), 

(12) cyano, 

(13) lower alkanoyl, 

d4) carboxy(lower)alkenyl, or 

(is) cstcrified carboxy(lo wer)alkenyl, 
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R 3 is indolyl or -NH-R 6 [wherein R* is 

(1) aryl which may have one or more suitable 
substituent(s), 

(2) pyridyl which may have one or more suitable 
substituent(s), or 

(3) C 3 -C e cycloalfcyl], and 



R 4 i 



is 



(1) hydrogen, 

(2) lower alkyl, 



(3) halogen, or 



(4) di(lower)alkylamino, 
with proviso that when R 4 is hydrogen, then R 2 is lower alkyl 
or C 3 -C, cycloalkyl(lower)alkyl, 
or a salt thereof, 



which comprises, 

(1) reacting a compound of the formula (II): 




(ID 
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^herein R', R 2 

— derivativesatthc -.T... 

a — fth e forrauJa(III); 8 r ° UPOr — - with 



HO — C — R3 



cud 



dcri ^iv eorasahfh e ' 0r ^ reactive 

ora salt thereof to give a COm 




herein R«, R} 
'hereof, 



a ndR 4 areeachasdefi 



ncd a bove, 0rasa]t 



(2) 



rCact '"«g a compound of 



the formula 



(IV): 



H 



^( >-NH-C-i 



R2 

(TV) 
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rr; R2> and *• - c - - — or a saIt 

re0fW, ' thacom Poundof th e formula (V): 

X-R' 
(V) 

w hcrcin R 1 j s as defined above Xish,. 
tQ g - e a compound of the formula (I) : 




w ^erein R 1 r j a . B4 

a " '«» " defined aboye 

»' a salt thereof, 
< 3 > r " C,i "Sa«».po»„dof,h«f„ rn , u , a(v , ); 




»" ""=.f™h,e.„p 0 ,„ dl( , llftmi|] 
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115 



120 



125 



130 



hnQ 

(VII) 

wherein - N Q is saturated heteromonocyclic group 
containing at least one nitrogen atom, which may have 
one or morc suitab , e substituent(s) of . ts rcact . ve 

derivative at the imino group or sah thereof t<> ^ ^ 

compound of the formula (la): 

0 



R2 

da) 

R". R-,Aa„d-NQ .«.«»„„.„„„,.„.„_ 
° r a salt thereof, or 

(4) reacting a compound of the formula (Vl) : 



R 4 -4- 
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wherein R 2 , R 3 , R 4 and A arc each as defined above, 
or its reactive derivative at the carboxy group or a 
salt thereof with a compound of the formula (VIII): 



145 



HN: 



R 8 

(vnp 



150 



wherein R 7 is hydrogen, lower alkyl, or 
hydroxy(lower)alkyl, R* is lower alkyl, 
hydroxy(lower)alkyl, aryl(lower)alkyl or pyridyl, or its 
reactive derivative at the imino group or a salt thereof to 
give a compound of the formula (lb): 



L55 



.60 




(lb) 



wherein R 2 , R 3 , R 4 , R 7 , R 4 and A are each as defined 
above, or a salt thereof. 



8. A pharmaceutical composition which comprises, as an active 
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ingredient, a compound of claim 1 or a pharmaceutical^ 
acceptable salt thereof in admixture with pharmaceutical^ 
acceptable carriers. 

9. A use of compound of claim 1 or a pharmaceutical^ acceptable 
salt thereof as a cholecystokinin antagonist. 

10. A method for treating or preventing cholecystokinin-mediated 
diseases which comprises administering a compound of claim 1 
a pharmaceutical^ acceptable salt thereof to human or animals 



or 



11. A process for preparing a pharmaceutical composition which 
comprises admixing a compound of claim 1 or a pharmaceutical^ 
acceptable salt thereof with a pharmaceutical^ acceptable 
carrier. 
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